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Every  radio  enthusiast  siioald  own  at  least  one  scanning  receiver. 

AUnco  offers  four  great  choices! 

No  matter  what  your  fole,  If  you're  an  emergeacy  responder,  part  of  the  governmeat,  meiia, 
business  or  just  an  invofvei  citixea,  a  faulthmoie  scanning  receiver  can  keep  you  informed 
and  up  with  current  events.  There's  a  world  of  communications  happening  ail  day,  every  day 
Stay  on  top  of  deveiopments  witti  an  Aiinco  scanning  receiver. 


Hbfb  Bre  some  of  the  activities  fm  can  momlm:  ShortwBve,  commerciBl  AM&FM  broadc3sts,  Ham  radto,  police,  atito 
racing  communications,  lire,  security,  medical,  FRS,  GMRS,  CB,  maritime,  weather,  news  media,  railmafs,  miliiMrY, 
ilr&iumntmt,  myfCB  fniuftTfei,  ftirrft  I  rmua  op§rtU§m  Mnimueh  man! 


I 


DJ-X2000 


Atinco's  top  of  the  line  "Intelligent  Receiver"  tunes  from  100  KHz  - 
2.15  GHz  with  excellent  sensitivity  and  a  triple  conversion  front  end. 
Receives  WFM,  NFM,  AM,  USB,  LSB,  CW  and  FM  stereo*,  2000  memory 
channels  with  alpha-numeric  Labeh'ng,  download  free  computer  control 
software  from  the  Aiinco  web  site.  Flash  Tune^*^  Locks  onto  and  monitors 
strong  local  signalsl  On  board  ''Help"  feature,  digital  recorder^  frequency 
counter,  CTCSS  search  &  decode,  Channel  Scope ^'^  spectrum  activity 
display,  Ni-Cd  battery  &  quick  charger  included,  BNC  antenna  port  with 
new,  wide-range  "ducky"  antenna  included. 


DJ-X3 


Amazing  performance  in  a  small,  easily 
carried  package!  Coverage  range  from 
100  KHz  -  1,3  GHz  with  700  memory 
channels.  Receives  WFM,  FM  stereo* 
NFM  and  AM  mode^.  Includes  SMA 
"ducky"  antenna,  earphone,  and 
internal  ferrite-bar  antennas  for  AM 
&  shortwave.  Ultra  sensitive  triple- 
conversion  front  end.  Large 
illuminated  display.  Free 
downloadable  control  software 
from  the  Aiinco  web  site. 


DJ-X10 


This  high-performance  receiver  covers 
100  KHz  -  2  GHz,  has  1200  alpha- 
numeric  memory  channels,  internal 
"help''  feature,  Channel  Scope™ 
spectrum  display,  receives,  AM,  NFM, 
WFM,  USB,  LSB  and  CW,  triple 
conversion  front  end,  superb 
sensitivity,  BNC  antenna  port  with 
wide-range  "ducky"  antenna  and  an 
amazing  array  of  optional  accessories* 
Check  Alinco's  web  site  for  computer 
control  software. 


DJ-X2 


1 


Is  this  the  world's  smallest  scanning  receiver?  "'Credit 
Card"  size  is  easily  carried  in  a  shirt  or  jacket  pocket,  yet 
it  opens  a  world  of  reception,  covering  522  KHz  -^  1  GHz. 
700  memory  channels;  AM,  FM,  WFM  modes.  Internal 
Lithium-ion  battery  PLUS  snap-on  dry-cell  power  pack. 
Effective  RF  "sniffer''  feature  detects  hidden  transmitters 
(patent  pending).  Three  different  antenna 
modes  including  internal  ferrite  bar.  Easy  and 
Expert  user  operating  profiles.  Preset  memory 
and  VFO  operating  modes.  Illufninated  display. 
Free  computer  control  software  available  at  the 
Aiinco  web  site. 


www. 


AUNCO 


.com 


IHMM3  Magnetic 
Scanner  Antenna 

BNC  connector,  just  13.5  inches 
high.  Powerful  rare*earth 
magnet,  9  feet  of  RG-174  cable. 
Receives  100  -  1200  MHz,  can 
transmit  on  2m,  440-  450  MHz 
and  824^  896  cellular 
frequencies.  Also  available 
with  Motorola  style 
antenna  connector. 
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M  Disb^ibuted  In  North  America  by  ATOC  Amateur  Distrfbutfng  LLC  •  Z3  S.  High  St..  Covington,  OH  45318  *  (937)  473-2840 


Cellular  reception  blODked  on  USA  models.  Unblocked  versiois  3\^albble  forquaiifytng  agencies,  documentatiDn  required. 

'Optional  siereo  headphones  required  to  receive  FIVl  stereo  transmissions.  ....    .      

SpocificatLon  subject  to  change  withojl:  notice  or  obligatioiiv  Check  local  regulations  before  usiny  fl  scanning  recaiverin  mobile  operatioii, 
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Manuscripts:  Contributions  for 
possible  publication  are  most 
welcome.  Wel  do  the  best  we  can  to 
return  anything  you  request  but  we 
assume  rra  responsibility  for  loss 
Dr  damage.  Payment  for  submitted 
articles  will  be  made  after  publication. 
Please  submit  both  a  disk  and  a 
hard  cc^  of  your  artide  [IBM  (ok) 
or  M3C  (pieierT^  foifnals].  catsMy 
checked  (Sowings  and  schemate, 
and  the  dearest.  t>es1  Ibcused  arKJ 
lighted  photos  you  can  manage.  "How 
to  write  for  73"  guidelines  are  available 
on  request.  US  citizens,  please 
Inckide  your  Social  Security  number 
^th  submitted  marxiScrip^  so  we  can 
submit  it  10  you  know  who. 


Guest  Editorial: 
9/11  Remembered 


Tm  going  to  title  this  as  an  editorial.  Til  also  prom- 
ise  to  keep  \i  short. 

We  have  all  heard  these  worete  before:  "September 
11 ,  2001 ,  is  0  day  that  changed  all  of  our  lives  lorever." 

The  pictures  are  still  there  in  our  mind's  eye.  The 
giant  Boeing  jets  crashing  into  the  Worid  Trade  Centef. 


The  buildings  cmmWing  to  the  ground.  The  fire  at  the 
Pentagon.  The  scorched  earth  in  Pennsylvania, 

And  the  other  scenes.  The  ones  known  only  to 
ham  radio.  Those  of  the  radio  amateurs  from  New 
Yofk,  Washington,  and  Pennsylvania  who  sprang 
immediately  into  action.  The  hams  from  across 
Americd  who  dropped  everything,  grabbed  their  HT 
and  traveled,  sometimes  thousancte  of  miles  —  paying 

Coniinued  on  page  6 
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MODEL  SS-10TK 


MODEL  SS-12IF 


...POWER  ON  WITH  ASTRON 


SWITCHING  POWER  SUPPLIES... 


SPECIAL  FEATURES: 

*  HJGH  EFRClEf^Y  SWrfCHING  TECHNOLOGY 
SPECIFICALLY  FILTERED  FOR  USE  WITH 
COMMUNICATIONS  EQUIPMENT,  FOR  ALL 
FREQUENCIES  INCLUDING  BE 

•  HEAVY  DUTY  DESIGN 

■  LOW  PftOFILf,  LIOHT  WEIGHT  PACKAGE 

•  BMI  FILTER 

*  fc^ETS  FCG  CLASS  B 


PROTECTION  FEATURES: 

•  CURRENT  UMiltNG 

•  OVERVOLTAGE  PROTECTION 

•  FUSE  PROTECTION, 

•  OVER  TEMPERATURE  SHUTDOWN 

SPECIFICATIONS: 

INPUT  VOLTAGE        1 1 5  VAC  5a  6GHZ 

OR  220  VAC  S0/60HZ 
SWfTCH  SELECTABLE 

OUTPUT  VOLTAGE:     1 3.8VDC 


AVAILABLE  WITH  THE  FOLLOWING  APPROVALS:  UL,  CUL,  CEJUV. 


MODELSS-18 


DESKTOP  SWrrCHINQ  POWER  SUPPLIES 

MODEL  CONT,  (AmpsJ 

SS-10  7 

SS-12  10 

SS'la  IS 

SS25  20 

SS^SQ  25 


cs 

SIZE  (Inches) 

Wt,(lbs.) 

10 

1/^x6x9 

3,2 

12 

1H)f6x9 

3.4 

ia 

Vk  X  6  y  9 

X6 

^ 

r^x7x9*/i 

4.2 

30 

3y4.x7  3c9% 

5.0 

DESKTOP  SWITCHING  POWER  SUPPLIES  WITH  VOLT  AND  AMP  METERS 
MODEL  CONT,{Ampg)  ICS  SIZE  (inches) 

SS'25M'  2Q  25  2^x7x9^/1 

SS-3QM'  25  30  ^*x7x9H 


Wt(lbs,l 

4^ 
5,0 


MODEL  SS'25M 


MODEL  SRM-30 


RACKMOUNT  SWITCHING  POWER  SUPPLIES 

MODEL  CONT.  (Amps) 

SRM-25  20 

SRM-30  25 

WTTH  SEPARATE  VOLT  &  AMP  METERS 

MODEL  CONT.  (Amps) 

SRM-25W  20 

SRM30W  2S 


ICS 

25 

30 


ICS 

25 
30 


SIZE  (incli€s) 
3/sx  19x9/* 
3^  9r  19  X  96^ 


StZE  (Ificties) 
3i^x  19x9'/4 
3^/^x19x9% 


Wt.(lbs.) 
6,5 
7.0 


Wt.(ms.) 

7.0 


2  ea  SWITCHING  POWER  SUPPLIES  ON  ONE  RACK  PANEL 

MODEL  CONT.  (Amps)  ICS 

SRM-25'2  20  25 

SRM'30-2  25  30 


SfZE  (Tnehes) 

SMiX  19x9'/fl 
3y3Xl9K9% 


WrmSEFWfATE  VOLT  &  AMP  METERS 

MODEL  CONT.  (Amps) 

SflM25M-2  20 

SRM'30M-2  3 


ICS 
25 


(inches) 
3y*x19x95i 
3!4x19x9?i 


wt.(ito.) 

10.5 
11.0 


Wt.(lbs.) 

10.5 
11,0 


MODEL  SRM'30M-2 


MODEL  SS12SMGTX 


CISSIQU  POViEE  SUPPLIES  FOR  PADfOS  BELOW 

EF  JOHNSON  AVENGER  GX-MC41 

EF  JOHNSON  AVENGER  GX-MC42 

EF  JOHNSON  GT-MLSI 

EF  JOHNSON  GTMteS 

EF  JOHNSON  9600  SERIES 

GE  MARC  SERIES 

GE  MONOGRAM  SERIES  fi  MAXON  SM-4000  SERIES 

ICOM  IC-F1 1020  S  tC-F2020 

KENWOOO  TK760,  762.  S40,  860,  940.  941 

KENWOOD  TX760H.  762H 

MOTOROLA  LOW  POWER  SM&],  SMt20.  &  GTX 

MOTOROLA  HIGH  POWER  SM50,  SMI 20,  &  GTX 

MOTOROLA  RADIUS  &  GM  300 

MOTOROU  RADIUS  &  GM  300 

MOTOROLA  RADIUS  &  GM  300 

UMIDEN  SMH1525.  SMU4525 

VERTEX  —  FTL-IOI I ,  R-10)  1 ,  FT^201 1 ,  FF701 1 


MODEL  SS-10EFJ-% 


HEW  SWFTCHiNG  MODELS 

SS-IOGX,  SS'12GX 
SS-lftGX 
SS'12EFJ 
SS-18EFJ 

ss-io-EFj'9e,  ss-12-EFjm  ss  ie^EFJ-9e 

SS-T2MC 

SS-10MG.  SS  12MG 

SS101RSS-121F 

SS-10TK 

SS-l2TK0RSS'iaTK 

SS'IOSMGTX 

SS  10SM/GTX.  SS-12SM/GTX,  SS-ieSM/GTX 

SS-1DRA 

SS12RA 

SS-18RA 

SS^TOSMU,  SS-12SMU  SS^ISSMU 

SS-10V.SS'12V.  SS^ISV 


'ICS  -  Itilormittent  CopnrriLjnicatiDn  Service 


gs 


GET  THE  NEW  CATALOG  TODAY! 

New  Kits,  New  LPFM,  New  Cameras 
*^  www.r3mseykits.e0m 


WORK  THE  WORLD  WITH  A  WATT...FOff  ONLY  $99i 


QRP  TRANSMITUR 

Available  In  20, 30 ^  or  40  Meters,  these  neat  little  trans- 
mitters put  out  1  Walt! 

HR  RECEIVER 

Available  in  20, 30.  or  40  Meters,  1 .0  uV  sensitivily 
rtvals  the  tag  rigs. ..at  a  fraction  of  ihe  pricel 

CW700  KEYER 

Wtih  adjustable  pitch  &  speed  from  3-50  wpm,  features 
true  iambic  keying  and  EPROM  memoi^l 


COMPLETE! 


$155  Sold  Separately 

Visit  www.  fBrnsevkits.  com/qrp 
to  order  this  special  deal! 


35  WATT  LPFM  STEREO  TRANSMITTER 


/  Automatic  audio  &  power  coninote 
/  Diplal  syntt^esized  PIL 
^/  Ttill  frofU  panel  cootrol 
/  110/220VAC  12VDC  operatton 
Whethef  your  application  Es  export  or  LPFM,  the  PXl  has  you  covered  From  the 
over-ralecj  conlinuous  duty  power  supply  8(  power  amplifier  to  the  2  line  vacuum  fluo- 
rescent display*  your  Nation  will  be  the  easiest  lo  setup  and  liie  mosi  ndiable  for  con- 
rinuous  opcrafton.  Full  miaopfocessof  controls  pravxte  a  "virtual  ef>gjneer1  Check 
out  wwwliighpowerfm  fof  fuB  details. 
PXl  35W  Prof essfonal  FM  Slei^eo  Transmitter      S1J95.9S 


TOUCH-TONE  TONE  GRABBER 


/  New  builL-in  RJ11  plione  \^ck 
/  Large  memoiy  liolds  over  500  numbErs 
/  Big  bold  S  digit  display,  auto  insertion  of  dashes 
/  New  oulpul  latch  jack 

l^jaled  phone  numbefE  on  the  r^dk),  f^>eatef  codes,  contmf 
cods.  zsTfi'hs^  touch-tones  are  used,  yow  can  read  and  store 
IliemJ  Al  new  des^  for  2002.  Capture  those  tones  wftfi  the  TG2! 
TG2  Tone  Gfabber  Tone  Reader  Kit  S59  JS 

aG2  Matching  Case  &  Knob  Set  Si  4.9S 

ACI 25  110  VAC  Power  Adapter  $9.95 


ELECTROCARDIOGRAM  HEART  MONITOR 


ECG1 
CECG 

AC125 
ECGP10 


R2X11 
CR2XL 
PWR25 


^  Visible  and  audible  display  of  your  hean  rhyihm 
^  Re-usable  sensors  induded;  just  Itke  visiling  the  hosprial! 
/  BrigM  LED  ''bcal"  indic^or 
/  Monitor  omput  for  osdloscopc  (feplay 
Enjoy  learning  about  the  inner  worldngs  of  the  heart  while  cover- 
ing the  st^p  by  stage  etedronic  circuit  theory  of  ECG/EKG  sys- 
tems. Be  heafl  smart  and  learn  at  the  same  time! 
Electrocardiogram  Heart  Monitor  Kit  S34.95 

Matching  Case  dn  Knob  Set  $14;95 

110  VAC  Power  Adapter  $9,95 

Replacement  Reusable  Probe  Patches  (10-Pack)  $795 


XLR  TO  RCA  AUDIO  CONVERTER 


/  Coftnect  consumef  outpiAs  to  XLR  inputs 

/  left  &  nght  audio  pin  adjustments 

So  you're  trying  to  connect  cocisumer  audio  outptJts  with  RCA 

connectors  (unbalanced)  to  XLR  (balanced)  inputs.  Always  a 

probbrriK^HNol  anyf  nore  with  ttTt;  ft2XL1  \ 
Unbalanced  to  Balanced  Audio  Con\^erter  Kit     $49.95 
Matching  Case  Sc  Knob  Set  $1 4.95 

1 2 VAC  Pow^  Adapter  $9-95 


GIVEAWAYS  &  SPECIALS  EVERY  MONTH! 

Register  to  receive  our  E-Mail  specials  and  you  uH  -utoma^jcally  be  entered  in 
our  nrrar  uhly  drswingE  New  deals,  new  specials,  new  giveaways  every  month  I 

Register  TODAY 
www.ramsevkits-  con^soecials 


<  RAMSEY  ELEQRONICS,  INC 

793  Canning  Parkway      rr^—^ — 
'   Vigtor.  NY  14564 
716-924-4560 
sales@ramseykits.cofn 


$99  pfice  inchdes  QRP  Tfsnsajfnef  kit.  HR  Recover  kit.  Bad  CW700  Micro-Memofy 

Keyer  kit,  ait  the  matching  c^se  d  knob  sets  shown. 

Visit  www,rarTiseykits.cQm/qfp  to  order  this  speciai  desfl 


PROFESSIONAL  FM  STEREO  RADIO  STATION 


^  Synthesi/ed  SS  to  1 0S  MHz  with  no  drUf ! 
/  Built  in  mcxer  -  2  line  inputs  and  one 

microphone  input! 
y  Kigh  power  rrtodule  .T/alfaWe  for  export  use 
/  Low  pass  filter  for  great  audio  response 

Our  FM100  ^  used  all  over  the  world  by  serioiis  hob 
byfets  as  wel!  as  churches,  drwe-in  theater,  and 
schools.  Frequency  syntJiesi2cd  PLl  assures  dritfree  c^Ks^tion  with  simple  front  panel 
frequency  selection.  BuAlin  audio  mbtar  features  LED  baf^^aph  meters  to  nriake  setting 
%idio  a  breeze.  The  kl  Indudes  metat  case,  wh^  amervta  and  txiftln  110  volt  AC 
power  supply. 

FM1 00  Super^*ro  FM  Stereo  Radio  Station  Kit  $249,95 

FM1 OOWT      1  Wall,  Wired  Export  Vereion  S399.95 


SYNTHESIZED  FM  STEREO  TRANSMITTER 


«#- 


/  Al]  new  dciign  ^  featyrcs  for  2002! 

/  FuBy  adjustable  RF  output 

Our  #1  kit  for  years  has  just  gotten  better  for  2002! 

Totally  redesigned,  the  FM25B  fias  all  the  features 

you've  asked  for   lirom  variabte  RF  oulpul  F  connector 

Rf  output  jack,  line  inpul,  loc^  output,  and  more. 

Includes  cas^  power  supply ,  whip  antenna,  audio  cables. 

FM2SB        Synthesized  FM  Stereo  Transmitter  Kit  Si 29.95 


AUTOMATIC  COLOR/BW  IR  CAMERA 


/  Color  dunog  the  day.  \R  &SW  ^  rights 

•  Aiitomsiically  turns  on  tR  Ifluniination! 
/  WMerproof  to  IP57  standards! 

•  EUack  anodi/cd  housif^  v^rth  universal  mbimt 
Best  of  both  worlds!  This  video  camera  is  a  waierprtxjf 
COLOR  camerd  during  the  day.  When  the  light  level 
drops,  it  automatically  changes  to  B^W  and  lynns  on  its 
built-tn  IR  ilium  ir  kit  ion,  with  1 D  IR  LEDs.  Powered  by 
1 2VDC  and  terminated  with  a  profess bnal  BNC  oonnec- 
lor.  BSW  only  model  also  avaiiabie  if  color  is  not  needed. 

Boiti  in  tieavy  3i>odiied  btadt  housing. 

CCO309     Cokif/B&W  IR  Wateqaroof  Bullet  Camera        Si 69.95 
CCD308     BMV  IR  Waterproof  Buflet  Camera  SI 09.9S 

ACI 25        1 1 0  VAC  Power  Adapter  $9.95 


MINI  B&W  CAMERA  WITH  IR  ILLUMINATION 


/  Built  m  IR  ilium  I  r^f}!  ion! 
/  Sees  in  total  darkness  1 

WI^l  a  deal!  This  minaiure  BBW  video  camere  has  6  h^  power 
I R  LEDs  built  into  it  io  provide  lijmtriatkjn  tn  loial  dari(nes$^  No 
need  for  e^ttemal  tR  liluiriiiMors,  AltracOve  bbdc  aluminum  hous- 
ir^easjty  moums  a4  any  angle  witii  the  buib  in  swiXi-el  tirackeL 
Runs  on  1 2VDC  ar^J  incMes  professional  BNC  output  pkjg  m 
harness. 

CCD3QS      Mini  B^rW  IR  Illuminated  Camera  S59.9S 

AC125        110  VAC  Power  Adapter  $9.95 

Check  out  ait  our  other  new  cameras  at  www,  rams^ykils.  com 


Order  Today!  800-446-2295 

www.ramseykrts.com 
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Neuer  srv  die 


Wayne  Green  W2NSD/1 

w2nsd@aolxom 
www.waynegreen.com 


After  hearing  Mark  Hazel- 
wood  on  the  An  Bell  Show 
talking  about  Planet  X  arriv- 
ing next  year  and  raising  hob, 
it  look  a  while,  hut  I  tin  ally 
managed  to  get  a  copy  of  his 
book,  BlindskkiL  As  I  explained 
last  HK^nth,  Mark  makes  a  very 
good  case,  complete  with  ihe 
details  of  world  catastrophe 
predictions  from  16  noted 
psychics. 

Since  the  book  had  been  so 
difftcuU  to  get,  I  called  the 
publisher  and  ordered  a  stock 
of  them.  Now  you  can  get  a 
copy  trom  Radio  Bookshop 
for  $15  (item  #94).  Will  the 
world  as  we  know  it  come  to 
an  end  next  May?  Pm  not 
making  any  plans  ...  not  be- 
cause Tm  discounting  the  pre- 
diction, but  because  I  have  so 
much  ^oing  on  that  depend  on 
things  m%  being  catiLsU^ostroked. 

However,  what'll  it  hurt  if 
you  make  sure  you've  gol 
some  reliable  QRP  equip- 
ment and  a  way  to  generate 
power?  I  like  the  idea  of  the 
micro-generators  using  old 
house  fans.  Read  Tom  Miller's 
great  Microwind  article  in  the 
December  200 1  issue. 

Me  ?  Why  think  smaU?  All  I 
want  to  do  is  lotallv  revolu- 
lionize  our  educatiiinal  sys- 
tem ..,  which  I  plan  to  do 
with  a  publicalion  as  soon  as 
I  have  a  million  to  get  it  go- 
ing. I  want  to  pui  the  NEA 
and  our  current  public  school 
system  out  of  business.  Bui 
then,  I  also  want  to  put  the 
present  food  industry  out  of 
business,  including  the  agri- 
cultural giants  and  the  sugar 
industry.  Oh,  and  the  pharma- 
ceutical industry  and  their 
AM  A  puppets.  Plus  the  nurs- 
ing home  and  assisted  living 


industry.  And  about  75%  of 

our  hospitals.  Plus,  loo,  the 
oiK  coat  and  natural  gas  in- 
dustries. 

I  see  the  best  route  to  world 
peace  through  business  and 
education.  Using  mtxlera  tech- 
nology we  can  cut  the  cost  of 
education  bv  about  80*^  to 
90%,  making  it  alTordable  to 
the  whole  world.  And  by  em- 
phasizing the  development  of 
entrepneneurial  businesses  and 
the  downplaying  of  interna- 
tional curpt:irate  gianLs,  well  see 
a  better  distribution  of  wealtfi . . . 
and  a  lot  less  poverty. 

Go  ahead  and  laugh  at  me 
as  a  dreamer  Hey,  I  got  big- 
ger laughs  back  in  1 970  when 
I  predicted  that  the  handful  of 
repeaters  we  had  then  would 
eventually  be  a  technology 
that  everyone  would  be  using. 
So  I  started  a  repeater  jour- 
nal, published  hundreds  of  re- 
peater-oriented articles  in  7J, 
ran  repeater  conferences,  and 
organised  a  special  hearing 
with  the  FCC  commissioners 
which  resulted  in  major  rules 
changes.  The  end  result  are 
the  cell  telephones  we  see  ev- 
erywhere in  the  world  today. 

When  the  first  microcom- 
puter came  along  1  got  one. 
Wow!  So  I  started  publishing 
computer  magazines  such  as 
Byte,  Microcompunng,  fn- 
Cider,  Run,  etc.,  to  help  the 
innovators  communicate  their 
ideas,  to  attract  newcomers  to 
the  field  and  bring  them  up  to 
speed,  and  to  provide  a  me- 
dium with  which  entrepre- 
neurs like  Steve  Jobs  and  Bill 
Gates  could  reach  potential 
customers  with  tlieir  products. 

Right  now  Fni  having  a 
hall  publishing  NH  IhDo,  with 
the  major  goal  of  doubling 


New  Hampshire's  tourist  in- 
dusu-y  and  thus  making  sure 
that  we're  not  going  to  be  af- 
fected by  any  recessions.  My 

other  goal  is  to  gel  as  many 
people  as  possible  off  theii" 
duffs  and  out  having  fun.  I 
want  to  get  'em  up  into  hot 
air  balloons,  into  gliders, 
climbing  mountains,  scuba 
diving  lakes,  water  skiing, 
snow  skiing,  kayaking,  and 
so  on. 

I  didn't  learn  to  ski  until  1 
was  44.  and  now  I  love  it!  I 
usually  ski  with  a  gRJup  of  hams. 
all  of  us  keeping  in  ti>uch  with 
our  HTs  as  we  zoom  dow  n  the 

slopes. 

It's  easy  to  learn  to  ski.  I 
started  out  with  a  pair  of 
short-short  skis  (2,5- feet 
long)  and  after  four  days  of 
lessons  I  was  charging  down 
the  local  slopes  withtiut  fall- 
ing down.  I  then  bought  five- 
foot  skis,  and  after  a  week  of 
lessons  I  was  skiing  better 
than  I  ever  thought  I  would  in 
my  life,  even  on  the  black 
diamond  trails. 

A  sample  copy  of  NH  ToDo 
is  $3  from  Radio  Bookshop. 
if  you  want  to  see  what  I've 
been  doing^  This  is  a  maga- 
zine that  needs  to  be  cloned 
in  every  state,  and  even  in 
most  of  tite  larger  cities.  We 
need  to  pry  people  away  from 
bi'ain-trcc  TV  ci^apoUu  We  need 
to  get  families  out  ciuiiping, 
picnicking,  going  to  county 
fairs,  and  having  fun.  Parents 
have  a  responsibility  to  give 
their  kids  memories  that  they 
will  never  forget-  You'll  never 
forget  your  first  hot  air  bal- 
loon ride.  Or  exploring  a 
cave.  Or  mountain  climbing. 

Vd  sure  like  to  see  more 
hidden  transmitter  hunts  where 


the  hunters  go  out  on  foot 
rather  than  drive  their  ears. 
It's  great  fun  organizing  a 
hunt  ...  particularly  if  you 
have  a  fiendish  turn  t^f  mind 
(like  1  do). 

You  say  you're  too  old  to 
ski?  Baloney!  Well,  then, 
how  about  getting  some 
snowboard  lessons.  Thev  call 
thai  "Gravs  on  Travs." 

Health  (Again) 

None  of  all  this  is  any  fun 
if  you're  not  in  good  health 
,,.  which  is  why  Fve  been  do- 
ing so  much  research  in  that 
field,  I've  reprinted  a  bunch 
of  my  essays  on  the  subject  in 
my  Secret  Guide  To  Health. 
Il^s  $10  (#04)  frnm  Radio 
Bookshop.  With  our  Depart- 
ment of  Health  telling  us  that 
only  1 .5%  of  Americans  are 
truly  healthy,  maybe  it's  about 
time  to  Slop  listening  to  **real*' 
doctcxs  (wht)  only  make  money 
when  you  are  sick)  and  start 
reading  some  of  the  books 
with  the  facts. 

Are  you  still  drinking  tap 
water?  Cheesh,  what's  it  take 
to  set  the  message  through? 
In  my  Secret  Guide  to  \Ms- 
dom^  I  have  a  review^  of  Dr. 
Banik's  b<Kik  (p,  15),  I>r. 
Allen  E.  Banik,  M.  D.,  who 
spent  much  of  his  life  re- 
searching the  effects  of  water 
on  the  human  body,  reported 
the  following  in  his  publica- 
tion The  Choice  Is  Clear: 
*The  only  minerals  that  the 
body  can  utilize  are  the  or- 
ganic minerals.  All  other  types 
of  minerals  are  foreign  sub- 
stances to  the  body  and  must 
beeliminuled.  Distilled  water 

Conttnued  on  page  40 
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Unidenf  scannei^  A# 

Kl  dJIf  I        Bearcat®  245XLT  Trunk  Tracker  II  AOR®  AR8200  Mark  IIB  Radio  Scanner 

1^1  ^^^  If  ^V     2               ^^^'  ^^99^^^^^  ^>^t  P^'^^  $42d.95/CEI  price  $1&9.95  AORB200  N^fk  IIB-A  widHhrind  handhold  BCunr^r/Sf^ECIAL  £539.95 

300  Channels  ■  10  banks  -Trunk  Scan  and  Scart  Lists  '■-OOO  Channel*  -  20  banks  .  50  Sel^cl  Scan  Channeis 

Tmrtk  Lockout  -Tmnk  Defay*  Cloning  Capahifity  ^^^  chann,jts:  50  per  s*afch  bsnk  +  &0  for  VFO  March 

10  Priority  Channels  -  Pnogramm&d  Service  Search  Fr«iucncy  step  programmsbte  m  myUlpies  of  50  Hz_ 

lai^-ir-— -  _-^^^^Tl'  Ti"  r^^M       S'z*'  2'^  Wide  X  1^"  Cteep  x  S"  High  S»^e;  2^^  Wide  x  1  ^^  D#ep  x  r^  High 

'**aiM!f ^  ^PV^VTlT^^^H         Fimu^ncy  Coverage:  ff^tfuency  Caver&&c^ 

^^    »=«-JlAflf  ^^«         29i0fr54.(»0  MHi.1Wl7^  MHz.  406-512  MH/..  80^^3995  !f „''^'^ **" *^ T^2^!^^ *^nfl^!!t!i^^ 

MH^,  849  01 25-S6S  995  MHs^,  894.0125-956.000  MHz.  T^^  ^OP^  ARfiZOO  Mark  MB  ■£  the  idua!  handheld  radio  scanner 

Our  Bea  rcat  Tru  nkTra  eke  r  BC245X  LT,  ts  the  world's  first  scan-  £j  for  com  mu  n  icalions  profess  i  onaJs  It  fea  t  u  res  a  i  I  mode  receive: 

ner  designed  to  track  Motorola  Typ6  I,  Tj^pe  II.  Hybrid,  S^i^^  WFM.NFM,  SFM  (Super  Marrow  FMJ.WAM,  AM,  MAM 

SMARTNET.  PRIVACY  PLUS  and  EDACS*anakig  tmnking  sir&-  ^Hl^k  <*i«^e,  standard,  narrow  AM)  USB.  LSB  &  CW.  Su- 

terns  on  any  band  Now.  foflow  UHF  High  Sand,  UHF  300f900  ^^^^^^fcP*  narrow  FM  plus  Wide  and  Narrow  AM  in  addi- 

liH^  [ranked  pu^K;  sa^  a n<|  puttie  service  systems  ^^t  as  H  ^|           ^bonlothe  standairdmodes  The  ARS^OOalsohasa 

Rparr:lf*'  TRflYI  T  Trunk  Trarleor  III                cormntwnal  twO-w»y  COfiimunicalions  were  used.  Our  scanner  H      _-^m  w'^t*"^  rTnji|i^Junct«3fi  b-and  scope  with  saw  traco 

MfH-^nnZJ                    ^^^Sr  '^^"^^^  "■               offers  many  r^t^nefrts  suchaa  MuH^-Tradc  -  Tracic  rrBie  man  H^l  ^%-^"frfl-^^^'*^"^*^«i^^ 
Mfg.  suggested  I ISI  price  5529.95                                                   *„    l            *        ,    *i      ^^                     .i      ,    ™4.      j.^  ^^^^^3  bsiitery  save  feature  with  battery  towlcgetid.sepB- 
■              ril^nA  1      ^      *  rt    ■_    *     f  *.          'I  #4<'»A  ne          one  trun  king  system  at  a  hme  and  scan  caovontlonal  and  Irunked  I^^JhM^     .           .    ►    r         ►              j           ,  i.              ^T^ 
Lass  -$190  Instant  Rebate  /  Special  $339.95          s^tems  at  the  same  time   300  Channeis  .  Prmram  one  fre-  BOS  ""^'^  ™"^™'^  ^""^  ^"^'"'^^  ^""^  squelch,  arrow  (buf 
500  Charvnois  •  10  banks  -  CTCSS^OCS  -  S  Meter              X            ?^!        !  T       ,  .,  =    T    ./d^L      ,  T  1  K|#n  ^^V  ^J^o  rocker  ^Ith  separate  mair^  tuning  diel, 
^i«'  7S-'B-  WiH*.  V  fif»«-  n*.pn  X  2^3^16"  Hinh                         ^quoticy  fnto  osch  Channel,  12  Bands.  10  Banks  ^  includes  MTT  fr"l  configuarabio  keypad  b^apmiuminatlon  and  LCD 
?,l^\nr<^«^^                                    606000^                        ■  12  ban^s,*itti  Aircraft  and  600  MHz  1Q  banks  with  30  chan^  ^HMconrraat,  wriie  protect  and  keypad  lock,  program- 
a?3  9sr5MH2L   &49  0125-S6e  9«?5  MH2.  $M  G125-13O0 OOO  l*tt          H '^^^  ^^*  ^^  "^'"'  *^'^  siorjng  similar  IfequencieE  to  rnain-  ^^^^^|  "^^ble scan  ar»d  search  including  LJNK,  FREE,  DE- 
The  Bearcat  780XLT  has  SOO  channels  and  Ifie  n^dest        H  **'"  "^^^^  scanning  cycfes  o*  tor  stonng  all  ttie  ffw^uefK^es  ^^^^H  "-^^^  AU DiO.  LEVEL,  MODE,  eonipulef  socket  fit- 
frequency  coverage  of  any  Bearcal  scanner  ever  Packed        ■  o*  a  (runked  ay«tmn.  Smart  Sonner  -  Auiomaiicaily  pti>  ^^^^  ^^  *™"  ™*™''  ****  ^^  '^^™^'  Ftes*vFK*i  no 
wth  features  such  as  Trunktracker  III  to  cover  EDACS.        ■gram  your  BC245XLT  wilti  all  the  frequencies  and  tmnfcing  battwy  required  'i^^f^;  ^l^^^f?^!^^ 
Molorofa  and  EF  Johnson  systems,  control  channel  onfy        ■  ^^^  9^^P^  ^  your  k>c3l  area  by  accessing  the  Beafcet  Sf  B  ^^^-  R*^  P^^e<3.on  ofiT,«*WF bands.  DetecheJIe MW 

mode  to  allow  vou  to  automaticailv  trunk  certain  svstems  H  "^^^o"*'  database  with  your  PC  If  you  do  not  have  a  PC  ^'  f  ^'^l  ^""Z^f^^^  ^'Z  prc^rammable  in  multiples  of  ^  Hz 
moQB  lo  dHow  you  lu  duioriiducdny  l^url^  cyrtdiTi  iyfeiyrni,  h  l,^j„_  T,„i.«  e«^.«^,  f .,«  ""  att  modes,  fl.33  KHz  airband  step  correctly  suppcfted.  Step- 
by  Simply  programitiing  the  control  channel,  SAM.E.  M^^P^V  ^jse  an  external  mndem.  Turbo  Search  -  Increases  ^^^^^  frequency  offset,  AFC.  Noise  limited  &  a ttenoetor.  Wide 
weather  alert,  full-frequency  disptay  a  backin  controis.  built-  m^Q  search  speed  to  300  sleeps  per  second  when  mon.tar-  ^^^  ^^^^  ^p^  ^^  addition  to  the  standard  modes.  For  mejci- 
m  CTCSS/DCS  to  a&sign  analog  and  digjlal  subaudjble  ■  mg  frequency  band^  with  5  KH^.  steps.  10  Priority  Chan^  ^^^^n  scanning  pleasure,  you  can  add  one  of  the  following  op- 
tone  codes  lo  a  specific  frequer^^  in  memory.  PC  Control  ^M  ™ls  -  You  can  assign  one  pnority  chanrwl  in  each  bank  tional  slot  cards  to  Ihis  scanner:  CTazOO  CTCSS  squelch  A 
with  RS232  port.  Beep  Alert.  Record  function.  VFO  con-  ^M  ^^  ^tgn^ng  a  pnonty  ctianneJ  afkMra  yoo  to  keep  trat*  of  seard^ de^asd&r 589,95;  EiyMaMEartemal  4  000 chanrid  badcup 
trol,  meomdriven  design,  total  channel  control  and  much  ^B ^qirvrty  on  youf  most  important  channels  whfle  monitoring  rrivmary,  160  search  tjanitt  S69.9S;  Rua200  about  20  seco^xt* 
more  OurCEl  package  deaf  incfudes  telescopic  antenna.       ^Bottier  charmetslof  iransrryssiofts.  Pfeprogrammed  Sofvice  chip  based  recording  and  playback  S^  95.  Tt8200  ?56  siep  toao 

AC  adapter,  cigarette  Ngher  cord,  DC  cord,  mobile  mount-       ■<SVC)    Search   -   Ailows    you   to   loggie   through  ^l^^'^^"' f  ^!l!.l"S?S!?"' !!^^ 

1        L        .    .      ^.                                 ,                   1.1*             ^^1    -**--.„        —  ^j       r        n     ,■  w,                      I       J    *j        n  ■optiQn  soch^l.  CCQ200  PC  conlrol  lead  with  CD  Rcnn  pfagrammmg 

Ing  bracket  with  screws,  owners  manuai,  trunking  fre-       ■  preprogrammed  police,  fire/emergency,  raiiroad,  aircraft.  ^^^3^  $109.95;  CR6500  tape  recording  fead  $59.95.  Indud&s  4 

quency  guide  and  one-year  limited  Uniden  factory  war-       ^■marine,  and  weather  frequencies.  Unique  Data  Skip  -  Al-  ^  yocf  mAh  AA  ni-cad  bati&rios.  char^ar,  ctgai-  lead,  wliip  oerial.  MW 

ranty.  Formaximurn  scanning  enjoyment,  order  magnetic       ^H          ^   ^^low/s  your  scanner  to  si^ip  uinwarited  data  jaar  antenna.  beW  hook,  suap  and  one  year  limited  AOR  warranty, 

mount  antenna  part  number  ANTMMBNC  for  S29.95;  Th&       Wff    _  -^-B  (ransmissions  and  redijoes  unwanted  bind-  iniBf  your  order  now  at  http^fjfwww^usaBcan  com, 

BC/SOXLT  comes  with  AC  adapter,  telescopic  antenna.     ^^^■■■I^p^  <<^'  Memory  e«kup  -  tf  me  battefy  ccjm-  ^^S^T^TTTi+^^^^rtr^fiTJAriT^^^I 

owner's  manual  ar>d  one  year  limited  Uniden  warranty.  Not    flE^^^^^^I    h  P*^^  discharges  or  H  poorer  is  discon-  I      D  U  y    Wl  111    W  0111106 11 C6     I 

compatible  with  AGE  IS.  ASTRO  of  ESAS  systems.  For    W^^^^^^^^M       nected.  the  frequenaes  programmed  in  ^^™^^^^^— ^^^^^—i^^^^™^^^^^^^^^^ 

fastest  delTvefy,  ordier  on-fine  at  www.usascar^.com.             ^b^^^^^^^^H       "^^^  scanner  are  retained;  in  memory.  \Jf(JQr  Ofl-ltflQ  SilO  QGt  D10  S3VinQS 

Rparral^^  RQ'ilf  I  T  Tn  inlc  Tr^irk^r                 ^^H^^^^^^Lu  ^^ri^a'  Channel  Akoss  -  Go  dkectly  to  For  over  32  years,  millions  of  communications  specialists 

pearcdl     O^OALI    irurm  irdCner                 ^■HHBR|ki|  ^i^y  channet,  LCD  Back  Light  -  An  LCD  and  enthusiasts  worldwide  have  trusted  Communications 

Mfg,  suggested  hst  price  M9y.95_             .  e^  -rn  ne      B'^^^S^^^'sH  I'ght  remains  on  for  15  seconds  when  the  Electronics  for  th&r  miss^un  oriEical  communications  needs. 

™^^.'*^^?    1S*w  "l^^^u®     ?f^?c^i^  c*J  T                1""^^        -     JB  ^^<^^  %ht  key  is  pressed  Autolighl  -  Au-  "^^  ^^^Y  1°  "^der.  For  fastest  delivery,  order  on-line  at 

300  Channels  •  iat>anks  ■  BuHt-m  CTCSS  •  S  Meter             ■■^^^H«  inmati^n,.  u.m^  ih*.  harjciinht  on  ^hf^  www.usascan.com.  Mali  orders  to:  Communications 

Size:  10^^  Wide  K  V^  Deep  x  a""  High                        ^^^^Hl  ^f^^^^^^^.^^  Electronics  Inc,  PQ  Bok  W5,  Ann  Arbor.  Mich^n  48106 

Ff^Qtiency  CoYerBge:  29,000-54.000  MH^,  106.000-174             ^^BBBH  f^  T^     .            tr^r^smoa  i^-  ^g^  ^^^  ^^^  ^  ^^  ^^^.^  transceivef  for  UPS  gfound 
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mntinuedfrom  page  1 

\hm  own  way  —  to  become  the  second,  tbind.  an 
fourth  wave  of  relief  operators  and  volunteers. 

No,  ham  radio  was  not  on  the  front  page  of 
newspapers.  Hams  were  not  the  lead  story  on 
the  evening  news.  The  tragedy  of  9/11  was  the 
story.  The  job  of  ham  radio  was  to  be  the  carrier 
of  the  message  so  that  aid  and  comfort  could  be 
brought  to  the  victims  of  this  horrific  and  oowardly 
act  of  terrorism. 

What  9/11  showed  is  thai  our  loose-knit  fra- 
ternity can  come  together  when  the  need  arises. 
That  we  may  be  called  radio  amateurs,  but  that 
we  are  communications  professionals.  That  ham 
radio  is  there  when  it  is  needed. 

On  9/1 1 .  ham  radio  did  the  job  its  people  have 
trained  themselves  to  do.  The  hobby  has  since 
moved  on.  So  has  our  nation.  But  neither  will 
ever  be  the  same. 

We  pray  that  a  tragedy  like  911  never  happens 
again. 

Thanks  to  author  Btif  Pasternak  WA6fTF,  editor 
of  and  m  Newsline. 


A  New  Kind  of  Battery 

One  of  the  most  frustrating  experiences  for  a 
photographer  or  a  ham  radio  operator  is  to  be  in 
en  acute  situation  that  requires  equipment  to 
work  property  and  have  the  batteries  powering 
the  equipment  go  flat  For  the  pholographer.  it 
usually  means  a  lost  photo  opportunity.  To  the 
ham  radio  operator  assigned  to  provide  com* 
munications  during  an  emergency,  it  could  be  a 
life-and-death  situation. 

But  power  reliability  could  soon  increase  dra- 
maWcally.  Steve  Crow  K4CPX  passes  along  word 
that  the  natkm's  largest  photographic  retailer,  Ritz 
Camem,  has  announced  plans  to  begin  selling  a 
new  battery  that  can  keep  a  camcorder  or  digital 
camera  shooting  away  for  half  a  day. 

The  new  source  of  portable  power  is  Electric 
Fuel  Corp.'s  Instant  Power  disposable  batteries. 
Based  upon  Electric  Fuel's  zinc-air  technology 
platform,  the  Instant  Power  camcorder  battery 
connects  to  the  camcorder  through  its  DC  jack 
and  offers  the  user  up  to  10  hours  of  mnning 
time.  Another  model  designed  for  digital  still  cam- 
eras offers  upward  of  1 2  hours  of  continuous 
t^eration  time.  As  with  the  camcorder  battery, 
the  digital  camera  battery  pack  comes  with  a 
built-in  belt  clip  and  34ool  cord.  Both  battenes 
have  a  five-year  shetf  life  in  the  original  sealed 
aluminum  pouch  and  come  complete  with  a  3-foot 
cord  and  an  integral  belt  clip. 

While  not  directly  designed  for  ham  radio 
needs  and  not  a  renewable  source,  the  new  bat- 
tery could  augment  the  needs  of  ham  radio 
operators  io  emergency  communications  situa- 
tions. And  here's  where  amateur  radio  ingenuity 
comes  in.  If  models  are  available  that  can  directly, 
or  through  some  home-built  regulator  adapter, 
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be  made  to  power  a  5  watt  hand-held  radio,  an 
amateur  wor1<lng  an  emergency  situation  would 
have  hours  of  power  well  beyond  that  of  his 
radio's  normal  battery.  And  depending  on  how 
much  he  transmits,  an  Electric  Fuel  battery  might 
run  his  HT  for  several  days  before  requiring  re- 
placement. This  also  gives  the  possibility  of  ex- 
tended operations  for  low  power  Field  Day 
stations,  QRP  treks,  and  similar  one-time  opera- 
tions. Best  of  all.  rt  is  a  date  it,  put  it  on  the  shelf, 
and  forget  it  power  source,  standing  by  for  the 
next  five  years  in  case  it  is  needed. 

Electric  Fuel  also  manufactures  a  smaller  ver- 
sion of  this  battery  technology  lor  cellular  phones 
and  PDAs.  You  can  find  out  more  about  this  new 
power  source  and  the  technology  behind  it  on 
the  Web  at  [www, el ecthc-fuel.com]. 

Thanks  to  K4CPX  and  Henry  Fetnberg  H2SSQ. 
via  Newsline,  Biff  Pasternafi  WASiTF,  editor. 


Boom  in  Toothpaste  Sales 
Predicted 

Donnie  Osmond,  the  (omier  KA7EVD,  is  help- 
ing to  bring  a  legendary  television  game  show 
back  to  the  small  screen.  Osmond  is  host  of  Pyra- 
mid, a  syndicated  revival  of  the  game  shows  cre- 
ated and  hosted  by  Dick  Clark  in  the  1970s  and 
'80s. 

According  to  Los  Angeles  ham  radio  lore, 
Osmond  was  reportedly  mentored  into  ham  ra- 
dio in  the  early  1 980s  by  the  lale  Art  Gentry 
W6MEP.  This,  when  Osmond  and  his  sister  were 
taping  the  Donnie  and  Marie  Show  attbe  Golden 
West  Studios  in  Hollywood,  Gentry,  who  was 
employed  there  as  a  broadcast  engineer,  is  t>est 
known  for  his  development  of  the  FM  repeater 
—  a  device  that  changed  the  way  most  hams 
operate  on  the  VHF  and  UHF  Amateur  Radio 
Service  bands.  He  and  his  wife  Millie  K6JJN, 
were  also  mentors  to  many  Los  Angeles  young- 
sters wanting  to  enter  ham  radio. 

Thanks  to  USA  Today,  via  Newsline.  6/7/ 
Pasternak  WA6ITE  editor. 


History  of  MARS 


Frequency — 
the  TV  Show 


New  Line  Cinema  is  considering  spinning  off 
the  movie  Frequency  into  a  TV  series.  This  is 
the  film  in  which  the  nonham  hero  uses  his  dad's 
old  ham  radio  equipment  to  communicate  with 
his  now-deceased  father. 

The  movie  was  a  great  public  relations  boon 
for  amateur  radio.  If  New  Line  Cinema  proceeds, 
a  TV  show  could  help  put  the  words  "ham  radio" 
in  the  mind  of  every  man,  woman,  and  child  in 
the  US  of  A, 

Thanks  to  W6AQ,  via  N^drsline,  6/7/  Pasternak 
WABiTF,  editor. 


The  Military  Affiliated  Radio  System  (MARS) 
has  provided  an  inexpensive  link  for  U,S.  ser- 
vice personnel  stationed  abroad.  MARS  opera- 
tors  in  the  stales  have  provided  telephone 
''patches'  for  decades.  MARS  stations  in  the  Viet- 
nam combat  zone  allowed  our  military  there  to 
have  access  to  HF  long  distance  capabilrty  for 
staying  in  touch  with  their  families  back  in  "^The 
Worlds 

The  U.S.  Marine  Corps  Historical  Division  is 
seeking  in  put  from  both  military  and  civilians  who 
served  as  part  of  the  MARS  program  through 
arranging  phone  patches  or  relaying  MARS- 
grams.  Both  oral  and  written  accounts  arevneteome. 

The  main  focus  is  on  Navy/Marine  Corps 
MARS  during  the  Vietnam  era,  but  all  contribu- 
tions from  all  services  and  eras  are  solicited.  Ar- 
tifacts such  as  photos  of  stations  and  personnel 
also  are  being  collected  for  an  exhibit.  Those  who 
would  like  to  contribute  should  E-mail  [MARS@ 
borgmangroup.com]  or  write  Borgman  Group, 
3342  South  Sandhill  Rd..  Suite  9-326.  las  Vegas 
NV  89121. 

Thanks  to  the  North  Florida  ARS  Balanced 
Modulator,  Sept.-Oct.  2002. 


A  Battery  Can  Become 
a  Time  Bomb 

Jump-starting  a  battery  is  a  common  proce- 
dure, but  never  take  this  job  for  granted  or  you 
could  be  seriously  injured. 

A  battery  can  turn  into  a  bomb  while  il  is  being 
boosted.  A  lead  acid,  wet  cell  battery  generates 
increased  hydrogen  and  oxygen  when  it  is  being 
charged.  All  it  takes  to  set  off  this  explosive 
combination  is  a  spark  from  static  electricity,  a 
cigarette,  or  the  booster  cable  connection  itself. 

Here's  how  to  correctly  boost  a  battery: 

•  Always  wear  safety  goggles  to  protect  your- 
self from  acid  and  fragments  in  case  of  an 
explosion.  It's  a  good  idea  to  store  safety 
goggles  with  your  jumper  cables. 

•  Check  to  see  if  the  battery  is  really  dead,  or  if 
the  lemiinais  and  clamps  might  just  be  coraided. 

•  Restore  correct  fluid  levels  to  the  battery.  If 
you  are  dealing  with  the  more  recent  sealed  type 
of  batteries,  it  is  not  always  possible  to  restore 
these  fluid  levels.  If  this  is  the  case,  the  battery 
should  be  replaced. 

•  Make  sure  the  battery  is  not  frozen.  Trying  to 
jump  a  frozen  battery  could  result  in  an  explosion, 

•The  electrical  systems  of  both  vehicles  must 
be  the  same  voltage  and  both  must  have  a  nega- 
tive ground.  Mismatched  batteries  are  less  likely 
than  they  were  20  years  ago.  but  six- volt  batteries 
are  stili  In  use  today  Using  a  1 2-vott  battery  to  Ixxjsl 
a  six-volt  battery  coukJ  cause  the  six-volt  battery 
to  explode, 

■  Park  the  vehicles  close  together,  but  not 
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touching.  Put  both  vehicles  in  "park"  or  in  "neu- 
liai,"  with  parking  brakes  set, 

•Turn  off  the  engine  and  any  electrical  acces- 
sories, including  interior  lights  on  both  vehicles. 

•  Remove  the  batteiY  vent  caps  to  allow  any 
previoysly  built-up  gas  to  escape,  then  cover  the 
holes  with  a  damp  rag  or  replace  the  caps. 

<>  Do  not  lean  over  the  battery  at  any  time. 

•  Connect  the  red  cfamps  to  the  positive  V 
posts  of  each  battery.  Reverse  connection 
causes  a  battery  explosion  hazard. 

•  Connect  one  black  damp  to  the  negative  "-* 
terminal  of  the  good  battery. 

■  Connect  the  other  black  clamp  to  a  good 
ground:  a  clean,  unpainted  spot  on  the  engine, 
frame,  or  body  of  the  disabled  vehicle,  placing  S  as 
faraway  as  possible  irom  the  battery.  This  will  pre- 
vent sparks  from  oarurrrng  in  the  vicinity  of  any 
explosive  gases. 

•  When  connecting  the  damps,  do  not  allow 
them  to  touch  any  other  metal.  This  would  not 
only  cause  a  spark  which  coutd  trigger  an  expk> 
sion,  but  it  could  destroy  parts  of  the  vehicie's 
electrical  and  computer  system. 

•  Start  the  vehicle  with  the  good  battery. 

•  Start  the  disabled  vehicle, 

■  Remove  ttie  cables  in  reverse  order. 

•  Detach  the  "-"  cable  first  from  the  disabled 
car's  frame. 

■  Then  take  the  "-*  off  the  good  car's  negative 
terminal. 

•  Remove  the  disabted  car's  *"+*. 

•  Then  remove  the  live  car's  V  connection. 
Other  tips: 

•  Avoid  any  sparks  or  open  flame.  This  means 
no  smoking. 

•  Additional  PRE  (personal  protective  equip- 
ment)  such  as  a  face  shield,  rubber  boots,  or 
special  njbber  gloves  may  be  required  under 
various  circumstances. 

•  Check  battery  fluid  regulariy,  and  keep  ter* 
minals  and  damps  free  of  corrosion.  Make  sure 
your  battery  is  in  good  condition  for  cold  weather 
driving,  when  a  weak  battery  may  prove  inad- 
equate for  starting  your  vehicle. 

•  Some  of  ttie  causes  of  dead  batteries  are  oh- 
vious,  such  as  leaving  your  lights  on.  But  If  you  are 
not  sure,  take  your  car  to  a  garage  and  find  out 
what  caused  it  to  go  dead  in  the  first  place. 

Hopehity  you  won't  have  to  boost  any  isattenes 
soon,  but  if  you  do,  follow  these  guidelines  to  pre- 
vent an  explosion.  And  one  more  thing:  Make  a 
copy  of  this  page  and  put  it  in  the  glove  compart- 
ment—just in  case  an  inexperienced  driver  in  the 
family  njns  into  trouble. 

Thanks  to  Radio  Flyer,  the  U'BE*T  ARC 
newsletter,  Nov.  1997, 


A  GREAT  gift  Idea  for  yourself,  your  ham  friend(s),  or  your  child's 

school  library 

is  a  sut?schption  to  73  Magazirm  ...  onfy^4.97t 
Cat!  800-274-7373  or  write  to  70  Hancock  Rd.,  Peterborough  NH  03458 


The  SG-2020 
Now  with  ADSP 


C»t  #05-01 
S675-0O 


SG-2e20  AUSP 

Cat.  §05^2 

ST95.(K) 


Adaptive  Digital  Signal  Processing 

Eliminates  Noise  for  Unsurpassed  Signal  Quality 

For  the  first  time  ever,  the  popular  SG-2020  is  available  with  optional  digilul 
signal  processing.  Receive  clearer  AM,  FM,  SSB,  CW  ai  all  speed  levels  and 
data  in  all  existing  different  moiles.  No  other  machine  under  S800  even  comes 
close  lo  die  many  features  of  the  SG*2{)20  ADSP, 

When  you  need  a  great  little  HF-SSB  rig,  choose  the  standard  SG-2020.  Or,  for 

the  clearest  possible  signal,  tlie  new  SG-2020  ADSP  is  the  right  unit  for  you. 

Find  out  what  everyone  is  talking  about! 

Get  free  QSL  cards,  and  download  the  manual  at 

www.sgcworld.com 
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Lehebs 

From  the  Ham  Shack 


Parker  Copt  \V2GOM/7,  Prescott  Val- 
ley AZ.  The  article  "This  Thing  Called 
Wire-Wrap"  (Augusi  2002)  missed  a  few 
points:  how  many  turns  are  needed,  how 
much  wire  needs  to  be  stripped,  and  how 
the  turns  are  pui  on  the  pt>st. 

The  answers  in  reverse  order  are;  The 
imslripped  (insLilaied)  part  of  the  wire  is 
held  next  lu  die  post,  the  bare  wire  is  fed  up 
through  ihe  wrap  barrel,  ihe  barrel  of  tlie 
loul  is  placed  over  the  post,  and  the  tool 
mtaied  aniund  the  post.  When  all  of  the  hare 
wire  IS  wound  on  ihe  posu  the  uhjI  can  be 
removed,  leaving  ihe  wrapped  hare  win*  on 
the  post, 

The  lengih  of  wire  for  one  turn  on  a  0.025- 
inch  post  IS  about  l/Hofan  inch. Therefore, 
for  three  turns,  3/8  of  an  inch  is  enough,  a 
half  inch  is  more  than  enough. 

Three  turns  are  all  tliat  are  Jiecded  lo  niake 
a  Qas-tighl  connection,  but  I  shoot  for  four 
turns.  Five  turns  aren't  too  bad  either 

Fve  known  techs  lo  touch  the  \^Tap  with 
sold-er  after  cvei^  thing  is  checked  out,  but  that 
is  overkill  The  phone  comj^ny  has  milhons 
of  wire-wrap  connections  of  just  wire- 
wrapped  on  the  post  and  no  solder.  They 
don't  have  any  problems,  Wire- wrapping  is 
the  way  to  go. 

Gordon  West  WB6N0A,  Costa  Mesa 

CA.  Steve  Nowak's  "Tup  Secret"  column 
("On  the  Go,"  June,  page  39)  was  right  on 
target.  The  June  issue  of  73  Magazine  re- 
confirms my  dedication  to  amateur  radio 
and  emergency  preparedness,  as  well  as  my 
frujiiranon  with  those  organizations  and 
individu;ils  who  specialize  in  nit-picking 
new  ideas  lo  help  our  amateur  service  grow 
and  become  a  larger  pan  of  the  emergency 
communications  response. 

Bil!  Pasternak  did  a  great  job  in  sum  ma- 
iSzing  some  of  Wayne's  gripes  about  *'not 
invented  here"  when  it  comes  to  die  Ameri- 
can Radio  Relav  Leasiue.  Thev  trulv  do  not 
open  dicmsclves  up  for  suggestions,  new 
ideas,  or  working  with  the  troops  down  in 
the  trendies, 

Here*s  a  case  in  point  thai  coincides  with 
topic  (B)  in  Steve  Nowak*s  "On  the  Go" 
column,  where  he  says  "..,  have  a  positive 
attitude  ...  most  hams  were  quick  to  offer 
help  ...  one.  though,  launched  a  disserta- 
tion as  to  why  this  would  be  illegal  since  it 
supported  the  hospital's  business  ../'; 

I  had  Ihe  exact  same  thing  happen  lo  me 
and  our  city  volunteer  commLLnicatious 
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group  when  our  ATV  disaster  preparedness 
acti\  iiic^  became  well  known  throughoui 
Southern  California.  Our  local  ARRL  di- 
rector responded  precisely  with  the  (Bj 
statement . . .  **si nee  it  supported  the . . .  busi- 
ness of  ..."  Like  you.  I  don*i  think  anv 
cmeigency  group  has  a  '^normal  business  * 
that  would  include  disaster  or  an  attack. 

But  our  director  goes  further  to  write  in 
his  local  newsletter:  ".,,  in  our  /cai  to  pro- 
vide emereencv/disaster  relief  communica- 
lions,  let*s  not  lose  sight  of  the  true  nature 
of  amateur  radio  as  a  vt^lunteer,  noncom- 
mercial service  free  of  pecuniary  interests 
lor  the  benefit  of  ourselves  or  our  employ- 
ers.  We  head  down  a  slippery  slope  when 
we  subvert  the  carefullv  crafted  rules  in 

■H 

Part  97  to  accommodate  Part  74  or  Part 
90  operation,  such  as  public  safety  airborne 
video,  in  the  amaieur  hands  ..,*' 

The  ham  radio  pilots  who  fly  our  local 
public  safety  helicopter  don*t  get  any  pay 
for  sending  down  voluntary  ATV  commu- 
nications, nor  are  these  paid  pifols  possess- 
ing a  valid  ham  license  using  onboard  ham 
TV  for  ANYTHING  other  than  transmitting 
directly  to  our  ham  volunteer  group  on  the 
ground.  They  can  monitor  their  own  ATV 
transmit  frequency  before  transmitting,  they 
have  ATV  2-meter  liaiK>n  frequency  capa- 
bility, they  ID  two  different  ways  almost 
continuously,  they  transmit  only  to  a  vol- 
unteer ham  station  on  the  ground  when 
asked  to.  and  their  volunteer  ATV  aciivitiCH 
in  no  way  earn  our  local  city  any  money 
that  might  violate  "pecuniary  interest"  rules. 

The  local  Southern  California  AT  Vers  are 
all  very  posidve  about  our  program  because 
we  are  rapidly  creating  more  ATVers  on  the 
ground  who  regularly  check  into  their  re- 
peater nets.  Ttte  local  ATVers  in  St  mi  hem 
California  are  in  full  support  of  our  disaster 
preparedness  drills  that  might  last  a  whop« 
ping  5  minuies  a  week  on  ATV  simplex 
426,250  MHz.  Their  only  dii^appointment 
is  not  being  able  to  see  the  picmre  more  than 
20  miles  away  simplex,  and  the  rather  shaky 
picture  when  we  try  to  squawk  through  an 
ATV  1,2  GHz  cross-band  repealer  thou- 
sands or  feet  higher  than  our  local  police 
helicopter. 

Until  we  developed  our  ATV  program 
with  our  local  city  communications  division, 
there  wasn't  much  thai  our  local  ham  radio 
voluntL'crs  might  offer  diat  the  city  did  not 
already  have.  In  other  words,  before  our 
ATV  eriorts.  our  local  city  had  little  for  us 
lo  do  that  would  work  into  their  emergency 


preparedness  plan.  Yikes  —  if  a  local  ham 
radio  group  gets  an  official  position  on  a 
city  emergency  preparedness  plan,  does  this 
mean  we  are  again  violating  ilie  rules'?  Are 
we  t'acilitaling  the  normal  business  of  that 
city  by  being  part  ol"  the  emergency  pre- 
paredness plan?  Should  we  only  offer  our 
voluntary  services  to  ONLY  voluniury 
groups  where  no  one  in  thai  group  gets  paid 
a  salary,  or  certainly  no  ham  as  part  of  that 
group  gets  some  scouts? 

Does  this  indeed  mean  that  the  well-re- 
specled  local  hospital  disaster  commu- 
nications  group  may  also  be  subverting  \he 
rules  by  giving  their  local  hospital  backup 
cuuununicatiuus  in  case  of  a  phone  outage 
or  nearbv  disaster?  Mavbe  so.  and  there  are 
probably  tliousands  of  ham  radio  emergency 
operators  who  may  be  "guihy"  of  getting 
in  close  with  local  emergency  agencies  to 
help  provide  backup  communications. 

Gosh,  does  ARRL  President  Jim  Haynie 
want  to  rethink  his  encouragen^ni  Ibr  hams 
to  work  in  Ihe  homeland  security  efforts? 

As  llie  ARRL  Rule  Book  so  clearly  indicates, 
it's  up  to  the  emergency  communicators  to 
decide  tor  themselves  whcte  the  line  is 
drawn  between  "facilitating  the  regular  busi- 
ness of*  and  providing  emergency  comnis 
to  a  local  city,  county;  or  state  emergency 
service.  The  ARRL  Rule  Book  illustrates 
some  of  the  questions  asked  about  cooper- 
ating with  the  National  Weather  Senice  atid 
providing  storm  spotting  and  strategic 
weather  reports  for  them  from  the  field.  Oh. 
my  gosh  —  are  we  subverting  the  rules 
again  here? 

Like  you,  I  don'l  Ihink  so.  Ifs  time  for 
those  hams  sitting  on  the  sidelines  or  up  on 
a  pedestal  acting  as  radio  cops  themselves 
to  get  down  here  "in  die  trenches"  and  see 
what  it's  like  to  work  closely  with  a  mu- 
nicipality thai  wilt  indeed  use  our  services 
when  disaster  strikes.  That's  a  relationship 
I  think  that  al!  h:ims  are  trying  to  promote 
so  that  we  may  be  of  SERVICE  during  umes 
of  emergency,  rather  than  a  bunch  of  un- 
trained ^'wannabes"  standing  around  wiUi 
nodiing  more  that^  an  HT  and  a  battery  pack 
that  might  last  For  two  hours. 

All  we  need  to  do  i$  take  out  the  ARRL 
FCC  Rule  Book  and  look  at  the  basis  and 
purpose  of  our  Amateur  Radio  Service,  Part 
97T (A):  "Recognition  and  Enhancement  of 
llic  Value  of  the  Amateur  Service  to  the 
Public  as  a  Voluntary  Non-Commercial 

Continued  on  page  58 


LOW  NOISE  PREAMPS 


LNY-(  )  ECONOMY 

PREAMP    ONLY$29/w&t 

•  MinJatirre  MOSFET  Preamp. 
«  Low  noise  figure. 
«  AvBiiabie  lor  various  bands  from  28  to  450  MHz. 

LNK-(  } 
PREAMP 

ONLY  S59/w4t 

Low  noise  LNY-lype  preamp 

jn  alum  case  w/  BNC  jacks. 

LNP-(  )  PRESELECTOR  0NLY$3B/w&t 

•  Eliminate  intermodi 

•  Sharp  3-section  fiUef 
«  Low  noise  p*Bamp 
«  Available  for  bands  fnotn 

137tol70MH2L 


R121  AVIATION  RECEIVER 


•  Exciting  new  AM  receiver  for 
ttie  118-137  MHz  afrcraft  band. 

•  Ideal  for  monitoring  at  airports. 

•  Allows  piEol  cor?trol  of  oinway 
lighting. 

•  ELT  monftor  to  detect  and 
locate  downed  ajrcraft 

«  Dip  svvilch  frequency  selection. 
•  Supenof  sensrtjvity  and  selechvfty. 

R 1 2 1  Receiver  mod ule  wired/tested  . ... ,..„ $209 

R121  Receiver  in  cabisnet  (s&eweb«iit«). $299 


WEATHER  FAX  RECEIVER 


Join  the  fun.  Gel  strlK^ng 
tma^s  directiy  f^^^  ^^^  weather 
sateliltest 

A  very  sensitive  wideband  frn 
receiver  op^^rnf^ed  for  NQAA  AFT 
&  Russian  Meteor  weather  fax  on 
the  137MH^  band, 

Covers  ail  5  satelfile  channels.  Scanner  circuit  &  recorder 
control  aliow  you  to  automaticaJly  capture  signals  as  satel- 
lites pass  overhead,  even  whib  away  from  home. 

•  R139  Recehrer  Kit  less  case  $159 

•  R1 39  Receiver  Kit  with  case  and  ac  power  adapier  $189 
■  Rl3i  Receiver  w/t  in  case  wHti  ac  power  adapier     S239 

•  Internal  PC  demoduJetor  board  &  imaff ng  software.  S2B9 

•  Turnstile  Antenfta .....,.„.,„_ $135 


WEATHER  ALERT  RECEIVER 


A  sensitive  and  selective  profes- 
sional grade  receiver  to  monitor 
critical  MOAA  weather  broad^ 
casts ^  Good  receplion  even  at 
dFSlances  of  70  miles  or  mofe  with 
suitable  antenna,  f^comp^son 
Willi  ordinary  ooftsiimef  radios! 
Automatic  mode  provides  storm  watch,  alerting  you  by 
unmuting  receiver  and  providing  an  output  to  tnp  remote 
equipment  when  an  alert  tone  is  broadcast     Crystal 
control  led  for  accuracy;  air7  channels  i^  162-40  to  162.551 

ftWXRcvf  hit,  PCBoniy 

RWX  Rcvr  kit  with  cabins!  speaker  &  AC  adapter  

RWX  Rcvr  wired/lestfid  in  cabinet  with  speaker  &  adapter. 


-■HI-F#4q  +  PPi-l  Klli-4-H-  1 


WWV  RECEIVER 


Get  time  S  frequeney  checks 

without  buying  multifctand  hf 

rcvr.  Hear  sotar  activity  reports 

afTeding  radio  prDpagabon. 

Very  sensitive  and  selective 

crystal  controlled  superhet, 

dedicated  to  listening  lo  WWV  on 

10  MHz.    Performance  rivals  the  most  expensive  rcvrs. 

•  RWWV  Rcvr  kft,  PCBoniy ., „. , $S9 

•  RWWV  Rcvr  itil  with  cabt  spkr,  A  12Vdc  adapter $B9 

•  RWWV  Rcvr  w4  i/i  calJt  with  spkr  S  adaplif  .»^ — _,_-...  $129 


HIGH  QUALITY  VHF&UHF 
EXCITER  &  RECEIVER  MODULES 


FM  EXCITERS: 

Rated  for  corttinaous  duty. 
2W  continuoLis  duty  output 

TZOi  Synthesized  VHF  Mmg 

Exciter:  for  various  P^^^ft^ 

bands  1 39^1 74y Kz,  2 1 6-      ^^^K 

226  MHz.  Dip  switch  freq,     *^^^» 

settmg. 

■  Kit  {ham  bands  w\ly}     (TCXO  option  S40), 

•  Wiredrtesled.  inK:iTCXO SIBB 

T304  Synthesized  UHF  Exciter: 
for  various  bands  400-470  MHz. 

•  Kit  (440^50  ham  band  only)  jncl  TCXO  ...„*.......,...  $149 

CRYSTAL  CONTROLLED: 

•  TA51:  for  6M.  2M.  220  MHz  __  kit  $99,  w/t  $169 

•  TA451:   for4H)-475MHzL  kit  $99.  w/l  $169 

•  TA94J1:   for  902^928  MHz,  (0  5W  out) w/t  $169 

VHF  &  UHF  POWER  AMPLIFIERS: 

Output  levels  from  10W  to  lOOW Starting  at  S99 

FM  RECEIVERS: 

Very  sensitive  -  0.2tJV. 
Superb  sefectivity,  >100dB 
down  ai  tl2  kH^  best  evait- 

squelch. 

R301  Synthesized  VHF 

Receiver:  vanous  bands 

1 39-T  74MHz.  21 6-226  MHz.  ^'^ 

•  Kit  tham  bands  only  J  (TCXOckptlon  $40)  only  $139 

•  Wir&d/tested  (inciTCxO)  .,.a*.»*,...*M*...^ ..$209 

R304  Synthesized  UHF  Receiver: 

various  bands  400-4 70M Hz. 

•  Kit  (440450  ham  barvd  only)   (ifid  TCXO|  ,„^,..  $179 

CRYSTAL  CONTROLLED: 

•  R10O  for  46-54.  72*76,  140^175.  or  216-225  MHz.  . 
.......„..„._. kit  $129p  w/t  $18d 

•  R144    Like  RIQQ,  for  2M,  with  helical  resonator  in 
front  end  ., ,.. kit  $159.  w/t  $21t 

•  R451  for  420-475  MHz , kit  $129,  w/t  $189 

•  R901  for902-928MHz kit  $159,  w/t  $219 


CTCSS  TONE  ENCODERjDECODER 


Access  all  your  favortte 
closed  repeaters! 

•  Encodes  atl  standard  suliaijcl- 
ible  tones  with  crystal  accuracy 
and     convenient     dip     swUch 

selection. 

•  Decoder  can  be  used  lo  nnute  receive  ^udlo  and  is 
optimized  for  installation  in  repealers  lo  provide  closed 
access.  High  ^^s  filter  gets  rid  of  annoying  rcvr  bu^z. 

*  TD-5  CTCSS  Erxxxfef/Decoder  Kit  ......... . $39 

♦  TD-5  CTCSS  Encoder/Decoder  Wiredftested  .„ $S9 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


No  need  to  spend  thousands 
on  new  transceivers  for  each 
tiandl 

•  Convert  vhfartd  uhfalgiiats 
to  &  from  10M. 

•  Even  if  you  ($on1  have  a  10M 
ng,  you  can  ptdc  up  very  good 
uS0d  Jtmlra  &  rcvrs  for  next  to 
rtothing 

•  Receiving  converters  {shown  abovd)  available  fOf 
various  segments  of  6M,  2M,  220,  and  432  MH^. 

•  Rcvg  Conv  Kits  from  $49,  wired/tested  units  only  $99, 

•  Transmitting  converters  for  2M 

•  Kits  only  $89 

•  Power  ampliHer^  up  to  SOW. 


Get  more  features  for  your  dolldr  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  fuil 
autopatch  and  many  versatile  dtmf  remote  con- 
trol features  at  less  tlian  you  might  pay  for  a 
bare  bones  repeater  or  controller  alone! 


•  kit  stm  onfy  $W95 

■  factory  assembted  stiff  only  $f295 

50^54,  143-17^,  213'2M.42(}-475IVIHz. 

f  FCC  ij/pc  jii:i^Bpt$d  for  commerclai  £:ervfc«  Im.  150  4  450  MHz  band^  1 


Digital  Voice  Recorder  Option.  Allows  message  yp 
to  20  sec,  to  be  remotely  recorded  off  the  air.  Play 
back  a\  user  request  by  DTMF  command,  or  as  a 
penod^c  voice  id,  or  bolh.  Great  for  making  cJub 
announcements!  ..„...,..„... .:„onty  SIOO 

REP'200C  Economy  Repeater.  Real-voice  ID,  no 
dtmf  or  autopatch.  „ ..Kit  only  S795.  w&t  $1195 

REP-200N  Repeater.  Without  controller  so  you  can 
use  your  own. ,..,.Kit  only  $69S,  w&t  $995 


You'll  KICK  Yourself 

If  Yoy  Build  a  Repeater 

Without  Checking  Out  Our  Website  First f 


Hamtr^r^ics  has  ttie 

most  complete  line     «p^g^-  ^-  -  -j 

of  moduJes  for  £i^^^^'^   #^^ 

making  repeaters.     J^BJBHHf  f 

In  a dd I tlo n  to  ^^^^^^^/liMikXjiZy'  '■  ■  -^^ 

exciters,  pa*s,  and  ****«*^fli4*;?4" 

receivem»  we  offer  the  following  controllers. 

COR*3.  Inexpensive,  flexible  COR  module  wJth  timers, 
courtesy  beep,  audio  mixer,    ...only  S49/kil  $79  wfi 

CWtD<2.    Eprmw^iontiolled  ID  er.  ...only  S5«1dt  ST9  wft 

DVR-1.  Record  your  own  vo^ce  yp  to  20  sec  For  votce 
id  Of  playing  di^announoements S34/1dt,  $99  w/t 

COR-4,  Comptete  COR  and  CWID  all  on  one  baar^t  (D 
in  eprom.  Low  power  CMOS only  $99/kftr  $149  wt\ 

COR -6.  COR  with  real- voice  id.  Low  power  CMOS,  non- 
voialiie  memory. kit  only  S39,  w/t  only  $149 

COR-5.  \iP  control ier  with  autopatch,  revefse  ap,  phone 
remote  control,  lots  of  DTMF  cDFUfoJ  functiofs,  ali  on  one 
board,  as  used  m  REP*20Q  Repeater     .„,.....„„.  $379  wfl 

AP-3.  Repeater  autopafch,  reverse  aulcpatc^  phone  l^ne 
remote  contnoi.  Use  wrth  TD-2. ^ „™.  kit  SflS 

TD-3.  Four-digit  DTMF  deccdw/cortroHw,  Rve  laiciung 
orKjff  functions,  loll  call  nestnclor lit  $79*  wit  $129 

TD-4.  DTMF  controller  as  above  except  one  on-off 
function  and  no  tcil  caii  resfrictor.... ,.,....,... wrt  $89 


HANDY  FREQUEIUCY  COUNTERS 


Pocket  ^ized,  but  lab  quality!  3GHz 
bancwidt.n,  Ippm  accuracy,  very  afford - 
aijie    NjCd  traHefy.  ac  adapter/charger, 
ru99ed  black  anodered  aiurmrKFm  case 
Telescoping  wfiip  antenna  and  great 
sensitivity  allow  measurefrjenls  even  from 
a  diskance- 

Threa  models  with  prices  from  $99  to 
$219.  Ail  go  up  to  3  GHz.  Some  go  as 
lew  as  ID  IHz  with  noise  fillers  and  other 
advanced  features. 
See  our  website  for  details. 


Hamtronics,  Inc. 

65  Moul  Rd;  Hflton  NY  1446S-9535 

Ph  585-392-9430,  En^aif  salesShamtrontcs  com 


See  special  offers  ar^d  view  or  download 
complete  catalog  on  our  web  site 


Jack  Smith  K8Z0A 
7236  Clifton  Rd. 
Clilton  VA20124 
[Jack.Smitii@cox.nef 


Your  Turn  for  a  Coil  Winder 


The  Gingeiy  Universal  Coil  Winder  can  be  an  easy  —  and  handy 

to  your  bench- 


addition 


My  1942  Radio  Master  Catalog  shows  that  for  the  sum  of  $4.35  —  about  a  day's  average 
wage  at  the  time  — you  could  buy  a  Morris  Deluxe  Coil  Winder.  According  to  tlie 
advertising  copy,  you  could  wind  honeycomb,  spider  web,  and  solenoid  coils  equal  in 
appearance  to  factory-made  coils  with  this  marvelous  tabletop  machine. 


Unfortunately,  the  Morris  Coi! 
Winder  and  its  compeiilors  ai^e 
now  found  cnily  at  antique  ra- 
dio auctions.  But,  David  Gingery  has 
rescued  those  ui  us  who  enjoy  u inding 
our  own  coils.  His  24-p3ge  hooklei. 
Build  a  Universal  Coil  Winding  Ma- 
chine, provides  a  step-by-step  illus- 
trated guide  that  enables  anyone  with 
even  modest  metal workini?  skills  to 


construelhis  own  coil  winder.  Gingery 
writes  with  a  simple,  direct  style  and 
every  part  is  illustrated  with  clear,  di- 
mensioned draw  ings.  Gingery  assumes 
that  tlie  reader  pos^sses  only  moderate 
skill  and  provides  detailed  fabrication 
and  assembly  instructions, 

ril  take  you  tlin>uqh  mv  conso-uction  of 
his  design,  including  some  modifications 
that  I  believe  improve  his  design. 


How  it  works 

Place  a  hollow  tube  coil  form  on  the 
Ihreaded  spindle  (9;  see  Pheto  B)  and 
tighten  the  conical  mandrels  to  hold  it 
in  place.  Put  a  spool  of  magnet  wire  on 
ihc  wire  holder  (8),  thread  the  wire  un- 
der the  spindle,  over  the  top  of  the  wire 
guide  and  attach  it  to  the  coil  form 
w  ith  a  bit  of  tape  or  glue. 


I 


^) 


Photo  A,  Coniplered  Gingen  coil  winder. 
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Photo  B*  How  the  coil  winder  worh. 


Turning  the  crank  (IJ  revolves  the 
drive  shaft  (2),  which  in  turn  drives  the 
spindle  through  the  rubber  tire  and 
disk  mechanisnn  (3),  causing  the  coil 
form  to  revolve  and  take  up  the  magnet 
wire.  Disk  mechanism  (3)  is  held  against 
the  rubber  tire  by  spring  (4).  Simulta- 
neously, cam  (5)  causes  cam  follower 
rod  (6)  to  oscillate  back  and  forth.  The 
wire  guide  (10)  tracks  the  movement 
of  the  cam  follower  rod  (6),  thereby 
causing  the  wire  to  follow  a  universal 
winding  path  on  the  coil  form. 

With  every  revolution  of  the  spindle 
(9),  cam  (7)  trips  a  lever  that  advances 
the  digital  counter,  thereby  displaying 
flie  number  of  turns  wound  on  the  coiL 

It's  also  possible  to  guide  the  wire  by 
hand  for  close- wound  or  space- wound 
solenoid  coils. 

For  anyone  unfamiliar  with  what  a 
'*universal  wound"  coil  is,  look  at  the 
ubiquitous  2,5  mH  radio  frequency 
choke,  A  single  turn  of  wire  is  wound 
at  an  angle  to  the  inductor  axis,  with 
additional  turns  wound  on  top  of  each 
other.  This  introduces  space  between 
adjacent  turns,  thereby  reducing  self- 
capaciumce  and  incieasing  the  liequency  at 
which  ihe  choke  is  sclf-msonanl  Each  sec- 
tion in  the  2^  mH  choke  is  ''universally 
wound," 

Necessary  tools  and  parts 

The  author  says  that  the  coil  winder 
can  be  built  with  only  an  electric  drill 
and  common  hand  tools,  such  as  a 
hacksaw  and  propane  torch,  and  that  a 
drill  press  and  lathe  will  be  helpful,  but 
not  necessary.  I  used  a  metal  cutting 
band  saw,  milling/drilling  machine, 
and  a  lathe,  and  found  that  these  tools 
speeded  up  the  project  and  allowed  me 
to  make  a  more  finished  appearing 
project.  Although  it  might  be  possible 
to  build  the  coil  winder  without  a  drill 
press,  I  wouldn't  recommend  it  for 
anyone  with  below  average  metal- 
working  skills.  If  you  don't  have  ac- 
cess to  a  metal  cutting  band  saw,  stop 
by  the  hardware  store  and  pick  up  a 
couple  fresh  blades  for  your  hacksaw. 

All  the  parts  described  by  Gingery 
are  readily  available,  and  most  can  be 
found  at  a  weU-stocked  hardware 
store,  I  found  that  some  parts,  such  as 
the  1/4-inch  shaft  collars  and  fender 


washers,  were  much  cheaper  to  order 
in  quantity  from  an  industrial  supply 
house.  The  "extras"  that  I  added,  such 
as  a  more  professional  counter  and  the 
revolving  handle,  will  likely  be  avail- 
able only  from  an  industrial  supply 
house.  (See  Notes  for  a  possible  sup- 
plier,) The  only  slightly  unusual  part 
required  in  Gingery 's  design  is  a  rub- 
ber tire  from  a  sewing  machine  bobbin 
rewinder.  A  quick  trip  to  the  local 
sewing  machine  repair  store  quickly 
provided  one  for  a  buck. 

ft's  critical  that  the  various  rotat- 
ing and  oscillating  shafts  be  straight, 
smooth,  and  held  to  a  tight  diameter 
tolerance.  Quarter  inch-diameter  drill 
rod  is  a  good  inexpensive  choice*  Stan- 
dard hot  rolled  or  cold  rolled  rods  of 
the  type  found  at  most  hardware  stores 
are  likely  to  be  unsatisfactory.  Like- 
wise, it^s  essenual  that  the  holes 
through  which  the  rod  fits  be  round, 
smooth,  and  very  close  to  — -  but  not 
under  —  0.250  inch  in  diameter  It's 
almost  impossible  to  assure  these  criteria 
with  a  simple  twist  drill,  so  I  drilled  the 
bearing  holes  with  a  t /4-inch  twist  drill, 
and  followed  up  with  a  0.252-inch 
chucking  reamer,  A  reamer  leaves  the 
hole  round  and  smooth,  and  the  extra 
0.002-inch  diameter  provides  enough 
clearance  for  easy  operation  without  a 
sloppy  fit.  This  is  an  expensive  tool, 
nearly  $20,  so  you  might  wish  to  con- 
sider alternatives,  such  as  vei^  careful 
work  with  a  smooth  round  file- 
Construction  and  changes 

I  decided  to  use  an  inexpensive  me- 
chanical counter  instead  of  the  hand 
tally  counter  used  in  the  stock  design. 
To  accommodate  the  larger  mechani- 
cal counter,  1  increased  the  spacing  be- 
tween the  cam  follower  rod  and  the 
spindle  by  1  inch.  This  increase  carries 
through  in  the  base  and  the  drive  shaft 
lengths. 

Gingery  suggests  that  base  be  made 
from  3/4-inch-thick  wood.  Since  it's 
important  that  the  base  plate  surface  be 
flat,  I  used  a  piece  of  3/4  inch  medium 
density  fibcrboard  (MDF).  Over  the 
space  of  a  few  inches,  MDF  is  remark- 
ably flat;  I  measured  flatness  varia- 
tions of  only  0.001  inch  in  my  base 
plate,  much  superior  to  either  raw 
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Photo  C  J  didn  'r  me  the  strap  extemions  proposed  by  Gmgery. 


Phoio  D.  To  ensure  ilte  bearing  holes  are  aligned,  clamp  the  two 
pieces  of  angle  together  and  drill  sinmttaneousl\\ 


I 


plywood  or  other  wood  prodycls, 
MDF's  dimensional  accuracy  and  sta- 
bility aid  the  overall  accuracy  of  the 
compleLed  project 

In  Gingery 's  design,  components 
are  attached  to  the  base  plate  with 
no.  8  X  3/4-inch  wood  screws.  Since 
I  knew  that  I  would  be  assembling 
and  disassembUng  the  winder  as  1 
linkcred  with  my  niodifications,  I 
substituted  threaded  inserts  commonly 
used  in  furnimre  work.  This  enables 
the  components  to  be  held  in  place 
with  10-24  flat  head  or  button  head 
machine  screws.  To  help  retain  the 
threaded  inserts  in  the  MDF,  I  filled 


i 


Phntti  E,  After  drdliug  the  bearing  holes,  I 

reamed  them  with  a  0.252- inch  reamer. 
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the  hole  with  epoxy  after  screwing  in 
the  insert. 

The  main  body  of  the  winder  is 
made  from  1-1/2-inch  steel  anslc.  Gin- 
gery  shows  the  wire  holder  shaft  sup- 
ported by  an  extension  made  from  3/4 
X  1/8-inch  flat  iron,  secured  with  a 
single  8-32  screw.  The  extension  strap 
is  prevented  from  rotating  by  die 
spindle  rod.  1  made  the  wiiidcr  body 
and  extension  following  Gingery's 
details  and  found  it  didn't  work.  The 
extension  support  strap  rotated  and 
bound  the  spindle,  preventing  it  from 
rotating,  A  single  8-32  screw  did  not 
provide  enough  friction  to  prevent 
rotation  and  caused  a  "guillotine"  ef- 
fect against  the  spindle,  even  with 
only  a  small  roll  of  magnet  wire  on 
the  support, 

I  revised  his  design  by  substituting  a 
single  piece  of  l-i/2  angle.  To  pre- 
serve Gingery 's  concept.  I  cut  one  leg 
of  the  angle  out.  Photo  C  shows 
Gingery 's  original  design  and  my  re- 
vised approach.  If  you  don't  have  a 
metal  band  saw  it  isn't  necessary  to  cut 
out  the  angle  leg.  In  this  case,  1  would 
consider  extending  the  base  plate  to 
run  the  total  kn|;th  of  the  steel  angle, 

I  used  black  hoi  rolled  angle  from 
the  hardware  store.  I  recommend 
scrubbing  off  the  oil  and  loose  scale 
with  a  wire  brush  and  solvent,  fol- 
lowed by  a  coat  of  a  light  color  metal 
primer,  so  that  you  can  accurately 
mark  out  the  work  before  doing  any 
drilling. 


Since  it's  critical  to  aliizn  the  hearing 
holes,  I  clamped  the  two  main  angle 
pieces  together  and  simultaneously 
drilled  the  holes.  I  cleaned  up  each  pair 
of  holes  with  the  0.252-inch  reamer 
tmmedialcly  after  drilling. 

Gingery  suggests  that  die  cams  and 
drive  disk  be  made  by  bra/ing  shaft 
collars  to  fender  washers.  I  found  that 
soft  solder  worked  weU,  as  long  as  the 
joint  was  cleaned  and  fluxed.  Don't 
use  rosin  core  electrical  solder  here; 
this  calls  for  the  stuff  you  find  in  the 
plumbing  department! 

Anotlier  weak  part  of  Gingery's  de- 
sign is  the  friction  drive  mechanism. 
His  booklet  shows  die  friction  between 
the  rubber  tire  and  the  drive  disk  regu- 
lated only  by  the  degree  of  compres- 
sion of  the  rubber  tire.  Although  it 
worked  when  I  built  it,  I  found  it  diffi- 
cult to  get  exactly  the  right  degree  of 
compression.  This  mechanism  also 
makes  adjusting  the  drive  ratio  unduly 
complicated  Accordingly,  1  added  a  slifT 
compression  spring  and  shaft  collar  so 
that  the  spring  sets  the  drive  friction.  If 
you  are  not  going  to  use  the  winder  for 
an  extended  period,  release  the  spring 
tension.  At  the  bearing  end  of  the 
spring,  I  added  a  sandwich  of  two 
stainless  steel  washers  and  a  nylon 
washer  to  stop  the  spring  from  chew- 
ing into  the  angle.  Photo  F  shows  the 
revised  drive  assembly. 

I  also  added  nylon  washers  to  the 
two  shaft  collars  that  bear  against  the 
angle.  The  rough  iron  would  otherwise 


provide  a  poor  fhction  bearing  against 
the  smooth  shaft  collar. 

My  decision  to  use  a  different  me- 
chanical counter  also  required  changes 
in  the  lever,  cam,  and  counter  mount- 
ing portions  of  Gingery*s  design.  I 
had  a  small  block  of  lignum  vHae  left 
over  from  another  project  and  used  it 
to  make  a  mounting  block  for  the 
counter  Lignum  vitae,  although  wood, 
can  be  milled  and  tapped  almost  as  if  it 
were  metal.  I  milled  the  block  to  fit  the 
space  beiween  the  two  angles  and 
milled  the  top  and  bottom  parallel  and 
flat.  It  is  held  in  place  by  two  alumi> 
num  angle  brackets.  The  activation 
cam  follower  is  made  from  a  piece  of 
1/2-inch-widc  aluminum^  0.050  inch 
thick,  bent  to  fit.  The  activation  cam  is 
a  small  length  of  1-inch  Delrin®  round 
stock,  drilled  approximately  1/4  inch 
olT-ccnier  and  drilled  and  tapped  for 
two  4-40  set  screws.  The  cam  follower 
pulls  the  spring  supplied  with  the 
counter  It's  not  good  design  practice 
to  directly  press  upon  the  activation 
arm,  as  a  jam  could  damage  the  mecha- 
nism. Pulling  the  spring  limits  the  force 
Ihal  can  be  applied  to  the  counter  to  a 
safe  limit. 

Gingery's  plans  call  for  the  wire 
guide  to  be  made  from  a  series  of 
folded  sheet  metal  structures.  I  had 
serious  difficulty  making  the  required 
creases  and  bends,  so  I  instead  used  a 
combination  of  aluminum  angle  and 
plastic  pipe.  I  started  with  1  inch  x  1/8- 
inch-thick  aluminum  angle  and  milled 
it  to  the  particular  leg  dimensions 
shown  in  Gingery's  design.  Gingery 
assumes  that  the  wire  guide  will  be 
made  of  a  solderable  material,  and 
fortunately  I  was  able  to  use  special 
aluminum  solder  where  soldering  was 
required. 

The  wire  guide  has  two  semicircular 
sections  at  its  nose  and  tail.  I  was  able 
to  make  the  nose  section  from  a  ihin 
piece  of  brass  following  Gingery's  in- 
structions, although  it  isn't  the  most  at- 
tractive piece  of  metal  working  that 
Tve  ever  built,  I  completely  failed 
making  die  larger  tailpiece.  My  substi- 
tute was  a  small  section  of  1-1/2-inch 
PVC  pipe,  with  a  shallow  groove  that  1 
turned  in  the  lathe  wifli  a  60-degiiec 
threading  tooL  I  then  made  a  support 
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Photo  K  Revised  drive  fire  and  disL 


Photo  G.  Revised  wire  guide. 


piece  frnni  a  length  of  l/2-iiich-,square 
aluminum  bar  stock.  It's  important  that 
the  wire  guide  groove  not  damage  the 
wire  insulation,  so  T  sanded  it  with  fine 
grit  sandpaper. 

Using  a  1/4- inch  suppcnt  rod  \or  wire 
spools  with  a  I -inch  inner  core  diameter 
caused  erratic  drag.  To  correct  this,  I 
made  an  accessory  wire  spool  holder 
from  a  short  length  of  1-inch  Delrin 
rt>und  stock. 

I  made  two  sets  of  mandrel  cones, 
one  for  small  coils  with  1-inch  diameter 
Delrin,  and  one  from  2-inch  diameter 
Delrin  for  larger  coils.  It  is  itecessar\' 
to  Uiread  the  cones  for  the  1/4-20 
spindle.  Most  1/4-20  taps  are  too  short 
to  completely  thread  all  the  way 
tlirough  iJie  larger  cone,  so  1  used  an 
undercut  lap.  If  you  dont  have  a  lathe, 
donU  worry;  Gingery  pnuidc.s  an  al- 
ternative cone  construction  technique. 


The  final  special  touch  I  added  tolte 
coil  winder  was  a  nevolving  handle,  at- 
tached to  the  dri\e  shaft  with  a  short 
section  of  1/2-inch  aluminum  ban 
Since  the  handle  must  be  removed  to 
change  earns,  I  used  a  split  cotter^ 
clamped  with  a  4-40  screw,  to  sectire 
ihe  aluminum  bar  to  the  drive  shaft. 

Winding  coils  with  the  coil  winder 

After  cleaning.  priniiog»  and  final 
painting.  I  reassembled  the  coil  winder 
and  wound  a  tew  test  coils.  Gingery 
provides  a  brief  description  of  opera- 
lion  and  offeris  a  couple  suggestions 
for  coil  winding.  I  found  this  an  area 
where  additional  int^bmiation  would  be 
beneficial. 

I  started  with  a  paper  tube,  formed 
from  several  layers  of  stundaid  typing 
paper,  glued  together  and  wound  on 


i 


top  of  a  small  length  of  1/2-inch-diam' 
eter  steel  rod.  After  the  glue  set,  I 
slipped  the  form  off  the  rod.  To  secure 
the  ends  of  the  winding.  I  punched 
small  holes  through  the  luhe  at  either 
end. 

I  then  secured  the  paper  tube  coil 
form  between  the  two  smaller  cones, 
threaded  my  no.  34  A.W.G,  enameled 
magnet  wire  lhri>ugh  the  wire  guide 
and  started  to  crank  the  handle.  After 
three  or  fuur  turns,  1  had  a  mess.  The 
wire  slid  back  and  forth  over  the 
smooth  paper  core  and  wouldnl  lake 
the  side-io-side  form  —  there  wa*?n't 
enough  friction  between  the  slick 
enameled  wire  and  the  smooth  paper 
core.  1  tried  an  old  trick  of  dissolving  a 
block  of  musician's  rosin  in  denatured 
alcohol  and  painted  ihe  sticky  mixture 
on  the  eoie  and  allowed  it  to  dry  a 
bit.   Success  1  The  rosin-coated  core 


I 


Photo  H*  Sample  coils, 
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Photo  /.  Ttiming  the  large  mandret  cones. 


gripped  the  enameled  wire  and  the 
proper  universal  shape  started  to  ap- 
pear after  a  dozen  or  so  turns  of  the 
crank.  At  this  point,  the  enameled 
wire's  slipperiness  reasserted  itself  and 
the  lack  of  tnm-to-tum  friction  became 
a  problem.  1  wound  up  painting  the 
coil  every  ten  turns  or  so  with  more  of 
my  rosirt/alcoho!  mixiure.  After  wind- 
ing a  coil,  I  allowed  the  rosin  mixture 
to  set  up  and  then  painted  the  coil  w  ith 
Q-dope.  The  result  was  a  sort-of-OK 
coil  You  would  never  miistake  it  for  a 
professionally  wound  coil,  but  I  be- 
lieve tliat  a  bit  of  practice  and  experi- 
mentation with  the  ratio  between  coil 
revolution  and  guide  oscillation,  wire 
drag,  and  wire  guide  position  should 
help. 

If  you  use  rosin-alcohol  mixture, 
keep  it  away  from  the  wire  guides,  as 
these  must  remain  smooth  and  friction 
free,  I  didn't  appreciate  this  at  first  and 
had  to  scrub  off  stray  rosin  droplets 
from  my  wire  guides  with  denatured 
alcohoL  Even  a  small  bit  of  rosin  in  the 
wire  guide  caused  enough  excess  fric- 
tion to  break  the  small  gauge  wire  after 
a  tuni  or  two. 

I  also  tried  another  trick  from  the 
early  days  of  radio  —  beeswax.  A  trip 
to  the  local  arts  and  crafts  store  yielded 
a  lump  of  beeswax  and  a  package  of 
wood  "Popsicle  sticks."  I  scraped  a 
small  piece  of  beeswax  onto  one  of  the 
wood  sticks  and  softened  it  with  a  few 
seconds  blast  from  a  heat  gun.  I  then 
coated  the  paper  core  with  a  thin  layer 
of  softened  beeswax  and  added  more 
wax  every  few  turns.  When  the  coil  was 
finished,  I  melted  more  beeswax  onto 
the  outer  layers.  I  also  experimented 


MSC 
part  no. 

Description 

Approx, 
Price 

00208017 

5-{S^  T«sett^)te  mechanical 

$9.52 

06905251 

1/4-in  revolving  steel  handle 

56.70 

879861 B2 

1^4  K  1/2  X  5/16  In,  zinc- 
platod  &hafl  collars 

$0,43  ea 

e/y20i38 

IM  in.  ditam.  x  1  -1/2  In.  o.d, 
fefxJef  washer  ziric-plated 

S4.38pef 
100 

72025206 

HSS  special  dedmal  size 
straight  tlute  chucking 
reamer,  siie  D,2520  In, 

$19.37 

06010169 

1/4  in.  drill  rod,  36  In.  long, 
rype  W-l  waier  hardening 

S152 

with  a  sdift  wax  product  called 
"Florist*s  wax"  or  "Florist's  adhe- 
sive*' that  can  be  applied  without 
heating.  The  chief  drawback  of  the 
soft  wax  is  that  it  never  sets  up  and 
thus  quickly  picks  up  dirt.  Either  of 
these  is  less  messy  than  my  rosin/al- 
cohol mixture- 
Gingery  points  out  the  difficulties 
of  winding  universal  coils  with 
enameled  wire  and  suggests   using 


'  cotton-  or  sUk-covercd  wire  for  the 
best  results.  The  fabric  insulation  has 
enough  friction  to  form  the  proper  uni- 
versal coil  shape.  It's  tough  to  find  fab- 
ric-insulated wire  in  small  gauges 
these  days,  but  it*s  necessary  for  a  pro- 
fessional looking  result.  For  low  fre- 
quency work,  Litz  wire  should  be  used 
if  maximum  Q  ts  desired. 

Contiiiujed  on  page  54 
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100%  Solid-state  -  Self-Powered  by  the  RF  alone. 
VSWR  Is  less  than  1.5:1  on  all  frequencies. 
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Matches  instantly  In  1/1200    of  a  second 

All  Frequencies-All  Modes-Under  Any  Conditions 

Marine-Military-Commercial-Miniature- Aircraft 

1 50  -  2000  Watts     1 .5  -  250  MHz 

Visit  us: 

www.maxx-com.com 
Dealers  Welcome 
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Fort  Lauderdale  -  FL  33315 
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Parker  R.  Cope  W2GOM/7 
8040  E.  Tranquil  Blvd. 
Prescott  Valley  AZ  86314 
[pamaco  ©commspeed ,  net] 


Multiple  CW  Filters 

'€  are  some  clear  descriptions  and  examples  of  how  you  can  set  up 

an  active  audio  fdten 


It's  possible  for  your  ear  to  sort  out  a  single  CW  tone,  but  a  very  narrow  CW  filter 
makes  it  easier.  While  a  narrow  IF  filter  is  ideal  they  are  expensive  and  difficult  to 
install  A  narrow,  steep-skirted  off-board  audio  filter  is  an  attractive  alternative.  An 
active  muliipole  audio  filter  is  easy  to  build  and  much  easier  to  install  than  an  IF  filter. 


Rcalisdcally.  an  audio  filler  is 
not  quite  as  good  as  an  IF  filter 
because  of  the  limited  dynamic 
range  of  the  prtjduct  delcetor  that  pro- 
duces the  beat  note:  A  big  signal 
within  the  IF  bandpass,  but  outside  the 
audio  llhcr's  bandpaiis,  can  cause  de- 
sensitizalion.  That  limitation  is  a  small 
price  to  pay  tor  the  c<j?»t  and  conve- 
nience of  a  good  multipnlc  audio  filter 
Most  audio  fillers  are  simple  single 
pole  affairs  and  their  shape  faeton  a 
ratio  of  ^  dB  bandwidth  to  30  dB 
bandwidth,  leaves  something  to  be  de- 
sired. When  the  peak  response  is  at 
800  Hz  and  the  3  dB  bandu  idih  is  100  Hz, 
the  200  Hz  bandwidth  is  only  dow^n 
about  7  db.  Thut  is,  a  signal  at  700  Hz 
or  900  Hz  is  only  down  about  7  dB. 
Still  loud  enough  to  be  aggravating. 


IN 


Fig*  L  A  single  pote  active  filrer  uses  one  op-amp. 
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To  improve  the  shape  factor  requires 
a  multipolc  filter.  Every  pole  in  the  fil- 
ter causes  an  attenuation  of  6  dB  lor 
every  doubling  of  the  bandwidth.  The 
resp4>nse  of  a  two  pole  filter  lulls  1 2  dB 
for  every  doubling  of  the  bandwidth,  a 
three  pole  filter  attenuates  ihe  double 
bandwidth  1 8  dB,  and  a  four  pole  filter 
others  24  dB  of  attenuation  at  the 
double  bandwidth. 

Audio  filters  can  be  either  active  or 
passive.  Passive  filters  use  inductors 
and  capacitors  to  achieve  their  selec- 
tivity, hut  multipole  LC  fillers  require 
inductors  with  high  Qs.  Active  fillers 
on  the  other  hand  use  resistors,  capaci- 
tors, and  op-ainps.  With  the  introducdon 
of  IC  op-amps,  active  fillers  became 
the  filter  of  choice,  even  though  they 
require  power  and  can  be  overloaded. 

A  single  pole 
active  bandpass  til- 
ler is  shown  in 
Fig.  1,  It  only 
lakes  three  resis- 
tors and  two  ca- 
pacitors. The  de- 
sign equations  for 
the  active  band- 
pass filler  are 
given  to  allow 
you  to  choose  a 


OUT 


dilTereni  center  frequency  or  band- 
width. 

For  the  single  pole  filter  shown  in 
Fig*  i,  Willi  design  criieria  of  f  =  800  H/,  B 
=  ItK)  Hz,  G  =  L  CI  =  C2  =  0.01  pF, 
the  Q  calculates  lo  be  800/ UX)  =  8.  The 
open  loop  gain  ol*  tlie  op-amp  at  8(XJ  Hz 
must  be  greater  than  2Q^  or  42  dB.  An 
inexpensive  LM74I  can  fill  ihis  bill. 
The  design  equations  are: 

Rl  =Q/(2jcfCG)  =  159.2k 

R2  =  Q/ll27ii;CK2Q--GH=12fi3 

R3  =  2Q/(2nf^C)  =  318.3k 

Ci=C2  =  C  =  0.OI  pp 

G  =  R3C2/IR1(CI  +C2)|. 

When  CI  =  C2.  G  =r  R3/2R1. 

Q  is  1/5  =  f /B  =  8,  f  is  the  center 
frequency  of  the  stage  in  Hertz,  800 
Hz,  B  is  the  bandwidth  of  the  stage  in 
Hertz,  100  Hz,  and  G  is  the  voltage 
gain  of  the  stage,  one.  All  the  resistors 
sironalv  affect  bandwidth  but  R2 
alTects  f  as  well. 

A  multipole  filler  is  made  up  of  sev- 
eral single  pole  fillers^  each  with  a  dil- 
ferenl  bandwidth  and  center  frequency. 
But.  as  the  number  of  poles  increases, 
the  Q  of  the  filter's  sections  increase 
and  the  gain  required  of  the  op-amp  in- 
creases, and  the  component  tolerances 
become  more  critical.  However.   1% 
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Fig*  2-  A  staggered  quadruple  active  filter  has  excellent  off-frequency  response. 


tolerance  resistors  (RN55  or  equal)  are 
satisfactory  and  2%  polyester  capaci- 
tors (Xicon  PFA103F  and  PFA104F) 
are  available  that  can  fill  the  bill 

A  multipole  filter  can  be  considered 
as  a  stagger-funed  amplifier.  A  two  pole 
filler  is  a  staggered  pair,  a  three  pole  fil* 
ter  is  a  staggered  triple,  and  a  four  pole 
filter  is  a  staggered  quadruple. 

The  shape  factor,  typically  the  ratio 
of  the  60  dB  bandwidth  to  the  6  dB 


bandwidth,  is  determined  by  the  num- 
ber of  poles.  The  frequency  response 
of  a  number  of  cascaded  stages  tuned 
to  the  same  frequency  has  the  same 
shape  as  a  single  stage  even  though  the 
bandwidth  shrinks.  That  is,  the  overall 
3  dB  bandwidth  will  shrink  by  the 
same  factor  as  the  12  dB  bandwidth. 
For  example,  two  cascaded  synchro- 
nous stages  have  a  3  dB  bandwidth 
that  is  approximately  64%  of  that  of  a 


Fig.  3.  A  staggered  triple  is  an  option. 
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single  stage,  and  the  doubled  band- 
width also  shrinks  to  64^.  Cascading 
stages  doesn't  iTHprove  the  shape 
factor  Stagger- tuning  does. 

A  mullipolc  fiher  or  a  stagger-tuned 
amp  I  i  Tier  has  a  number  of  stages,  each 
tuned  to  a  dilTerent  rrcquency  and  each 
with  a  different  individual  bandwidth. 
For  example,  the  two  stages  making  a 
staggered  pair  are  tuned  to  f  ±  0.35B^ 
each  with  a  dissipation  of  0.7 1 5,  where 
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f^  is  the  center  frequency,  the  3  dB 
bandwidth  is  B  ,  and  3  is  B/f^.  3  is  1/Q, 

A  flat  staggered  pair  centered  at  SOfl  Hz, 
tlien,  is  made  up  of  two  stages,  one 
tuned  to  H35  Hz  and  one  timed  to  763  Hz, 
each  with  a  Q  of  11  26.  Flat  staggered 
just  means  there  is  no  ripple  in  the  pass 
band. 

Increasing  the  Q  or  increasing  the 
stagger  IVequcncies  intniduces  ripple 
in  the  pass  band  and  in  the  process  im- 
proves the  shape  factor  somewhat,  but 
ripple  in  the  pass  band  tends  to  cause 
ringing,  I  don't  find  the  ringing  no- 
ticeable when  the  ripple  is  1  dB  or  less. 

When  the  bandwidth  is  very  narrow 
the  filter  will  ring.  The  high  Q  of  the 
narrow  band  circuit  is  the  culprit.  The 
single  crystal  fillers  common  in  years 
past  rang  like  a  bell  when  ihey  were  in 
their  sharpest  positions.  Broader  mul- 
tipole  filters  with  sharper  skirts  over- 
came the  ringing  problem  yet  retained 
the  selectivity. 

When  the  Qs  of  multipole  filters  ffipie 
increased  slightly,  the  rejectioTi  of  off- 
frequency  signals  is  greater  than  that 
obtained  with  a  flat  staggered  filter.  In- 
creasing the  Q  by  10%  over  the  Hat 
staggered  Qs  is  hardly  noticeable  except 
for  the  improved  selectivity. 

Increasing  the  number  of  poles 
sharpens  the  skirts  of  the  filler  and  im- 
proves the  shape  factor.  A  flat  stag- 
gered triple  made  of  two  stages 
staggered  at  f^±  0,43 B^  of  dissipation 
0.55  and  one  staue  centered  at  f  with 
bandwidth  B  is  shown  in  Fig.  3.  Tlie 
response  at  twice  the  3  dB  bandwidth 
is  down  about  18  dB.  Not  bad,  but  the 
price  of  an  active  quadruple  filter  is  so 
low,  you  should  go  for  the  extra  stage. 

A  tlat  staggered  quadruple  made  up 
of  four  stages  is  shown  in  Fig,  2,  Two 
stages  are  tuned  to  f  ±  0,466  of  dissi- 
pat  ion  0.55  and  two  stages  tuned  to 
f^±  0.92S^^  and  dissipation  of  0.195. 
The  flat  staggered  response  at  twice  the 
3  dB  bandwidth  is  dov^n  about  24  dB 
from  the  i>eak, 

A  10%  overslaggered  quadruple  cen- 
tered at  8(Kj  Hz  with  a  3  dB  bandwidth 
of  100  H/  would  have  a  si  anal  at  7(K)  Hz 
or  900  H/  reduced  by  30  dB,  practically 
gone. 

For  a  fiat  staggered  800  ttl  qua* 
druplc.  the  Q  of  two  of  the  sections  are 
about  42. 1 .  The  open  loop  gain  of  the 


op-aitip  making  up  the  filter  pole 
should  be  considerably  greater  than 
2Q\  Tlicrefore.  the  open  loop  gain  of  a 
stage  with  a  Q  of  42  should  be  greater 
than  71  dB.  Inexpensive  quad  op-amps 
like  the  Maxim  MAX4492ASD  or  TTs 
TLC074  have  a  gain  bandwidth  prod- 
uct of  10  MHz,  and  the  gain  at  1  kHz  is 
about  80  dB. 

Four-pole  audio  filters  aren't  diffi- 
cult to  build:  A  single  quad  op-amp 
like  the  TLC074  or  MAX4492ASD 
and  a  dozen  resistors  and  eight  capaci- 
tors is  all  it  lakes.  The  Qs  required  in 
mu  hi  pole  filters  will  be  relatively  high 
and  as  a  consequence  the  component 
tolerances  become  rather  criticak  Re- 
sistors with  1%  tolerance  (RN55s  or 
equal)  and  2^  capacitors  with  polyes- 
ter films  by  Xicon  (0,01  ^tF, 
PF2A103E  and  ]  pF  PFA104F)  are 
fine.  Since  capacitors  are  more  dilficult 
to  find,  practical  values  of  C  are  cho- 
sen for  the  design  and  the  appropriate 
resistors  calculated. 

The  center  frequency  is  rather  arbi- 
Uarily  chosen  to  be  800  Hz  because 
our  hearing  is  most  acute  at  about  800 
11/.  But  certainly  a  ditferent  center  Ire- 
quency  can  be  used.  The  audio  band- 
width chosen  is  also  rather  arbitrary. 

In  choosing  the  bandwidth  \  ou  must 
consider  the  stability  of  the  transmitter 
and  receiver  as  well  as  the  bandwidth 
of  the  signal  if  the  signal  is  to  stay  in 
the  100  Hz  pass  band.  The  stability  of 
modem  transceivers  are  seldom  a 
problem,  but  stability  isn't  always 
certain.  Needless  to  say,  the  filter  is 
not  tunable,  so  when  yon  decide  on  a 
Frequency  and  bandwidth,  that's  it. 

While  a  quadruple  is  an  excellent  fil- 
ter and  economical  in  that  it  uses  all 
four  of  the  op-amps  in  a  package  of 
four,  you  can  make  a  two  pole  (stag- 
gered pair)  or  three  pole  fi^taggcrcd 
triple)  filter.  It  depends  on  what  op- 
amps  you  have  available.  The  shape 
factor  improves  when  the  number  of 
poles  is  high. 

The  tuning  and  Qs  for  some  n-uples 
are  given  in  Table  1.  The  center  fre- 
quency is  f^,  overall  bandwidth  is  B^ , 
dissipation  is  5,  and  stage  Q  is  1/5. 

A  quadruple  made  of  four  stages 
is  shown  in  Fig*  2,  The  values  given 
in  Table  2  are  for  a  flat  staggered 
quadruple  centered  at  800  H/  with  a 


bandwidth  of  100  Hz,  The  quadruple  is 
made  with  four  stages  tuned  to  differ- 
ent frequencies  and  with  different 
bandwidlhs.  The  resistances  given  are 
the  nearest  1%  values. 

The  order  of  the  stages  is  not  impor- 
tanu  but  the  loading  on  the  last  stage 
can  limit  the  maximum  open  loop 
gain.  The  values  given  above  produce 
a  filter  with  no  ripple  in  the  pass  band. 
Improvements  in  selectivity  can  be  ob- 
tained by  overs laggering,  increasing 
fire  Q  slightly.  For  example,  increasing 
the  Qs  by  10%  changes  the  resistor 
vaUies  as  shown  in  Table  3.  Increasing 
C  reduces  the  resistance  values,  and 
the  lower  resistance  values  reduce  the 
effects  of  the  op- amp's  offsets. 

A  staggered  triple  uses  tlirce  op-amp 
stages  and  the  response  is  not  quite  as 
good  as  a  quadruple,  but  it's  still  pretty 
good.  The  Qs  aren*t  as  high  as  those 
required  by  the  quad  and  the  filter  is 
Jess  sensitive  to  component  variation. 
The  lower  Qs  means  op-amps  like  the 
LM324  or  LM741  with  lower  gain 
bandwidth  can  be  used.  The  tuned  fre- 
quencies of  a  triple  are  one  stage  at  f^ 
with  bandwidth  of  li ,  and  two  stages  at 
f  ±  0.436  with  a  dissipation  of  0.5S.  A 
triple  is  shown  in  Fig.  3.  The  tuning 
and  Rs  and  Cs  of  the  stages  making  up  a 
staggered  triple  aic  shovm  in  Table  4, 

Again,  overstaggering  the  triple  by 
increasing  the  Q  slightly  will  increase 
the  ripple  in  the  pass  band  and  improve 
the  shape  factor  The  octave  bandwidth 
(200  Hz)  wiU  be  down  about  24  dB 
when  the  bandpass  ripple  is  increased 
to  about  0,5  dB  compared  to  18  dB  for 
a  flat  staggered  triple. 

A  staggered  pair  that  uses  just  two 
op-amps  will  have  a  poorer  shape  fac* 
tor  than  a  staggered  triple.  The  re- 
sponse tails  off  at  12  dB  per  octave  of 
bandwidth,  but  requires  lower  Qs  and 
is  more  tolerant  of  component  varia- 
tion. Tlie  stages  of  a  staggered  pair  are 
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Table  5. 


tuned  to  f^j±  0  35B^^  each  with  a  Sssl- 
paiion  of  0.7 1 5-  The  tuned  frequencies 
and  RCs  are  shown  in  Table  5. 

Overstaggering  a  pair  narrows  the 
12  dB  bandwidth  and  increases  tlie 
ripple  in  die  passband.  Wth  about  I  dB 
ripple  in  the  passbandL  the  octave  band- 
width (200  Hz)  wiU  be  down  about  14  dB. 
Not  a  great  improvemenU  but  every 
little  bit  helps.  A  staggered  pair  is  shown 
in  Fig,  4, 

The  output  of  the  filter  can't  drive  a 
pair  of  earphones  without  some  help, 
so  a  2N3905  emitter  Ibllower  is  used 
to  generate  the  necessary  power  to  the 
phones  or  a  small  speaker, 

A  switch  to  bypass  the  filter  sw  itches 
the  input  from  the  filter  to  the  emitter 
follower.  The  output  of  the  receiver  is 
terminated  in  10  ±  l09rQ  to  hold  the 
difference  in  level  somewhat  constant 
as  the  input  is  switched  bclween  the 
emitter  follower  and  the  filter,  A 
switch  to  bypass  the  filter  allows  you 
to  search  the  band  more  rapidly  and 
ma}be  find  that  rare  one  and  then 
switch  in  the  filler  to  clear  out  tlie  clutter. 

Switching  the  base  of  the  emitter 
follower  between  the  filter's  input  and 
output  doesn't  require  much  isolation 
in  the  svnich  because  the  gam  of  the 
filter  is  near  one,  and  coupling  from 
the  niter's  output  hack  to  the  input 
through  the   wiring  capacitance  or 


switch  isoladon  isn't  likely  to  introduce 
oscillation. 

The  op-amp  should  be  operated  from 
a  split  supply  for  the  op- amp  to  handle 
bipolar  signals.  Therefore,  retuming 
the  non-inverting  inputs  of  the  op-amp 
to  a  virtual  ground  that  is  mid-way  be- 
Iw^ecn  the  positive  and  negative  sup- 
plies will  allow  filtering  bipolar 
signals.  Since  there  is  no  current  into 
the  non-inverting  inputs,  a  bypassed 
resistive  divider  across  a  single  supply 
can  provide  relative  plus  and  minus 
supplies,  A  9  volt  battery  will  work  if 
you  can't  steal  a  little  current  from  the 
receiver, 

A  quadruple  will  clean  up  most  of 
the  stuff  you  hear  and  not  cost  an  arm 
or  a  leg,  either  The  parts  can  be  ob* 
tallied  from  Mouser  Electronics,  1- 
800-346-6873,  956  N.  Main  St. 
Mansfield,  TX  76063  for  under  $  1 5. 

A  receiver  with  only  an  SSB  liltcr 
doesn'i  make  for  the  best  CW  recep- 
tion, but  adding  a  four  pole  audio  filter 
changes  the  complexion  completely.  It 
can  even  improve  a  receiver  with  a 
decent  500  Hz  CW  fiUcr. 


Ad  Sales 
call 

800-677-8838 


I 


Fig^  4.  A  staggered  pair  is  tolerant  of  component  variations. 

73  Amateur  Radio  Today  •  November  2002  19 


Pauf  C.  Florian  KCSMPi' 
1300  N.Redbud  Blvd. 
Apt.  #247 
McKinney  TX  75069-3355 


Automotive  Battery 
Voltage  Monitor 

Interesting  to  analyze,  simple  to  build. 


The  circuit  in  Fig.  1  is  use  fat  for  monitoring  r/ie  voltage  on  an  automotive  or  other 
battery.  Tlie  design  lias  three  LEDs  that  light  up  individually  to  measure  the  charge  on 
the  battery  powering  the  circuit.  The  resistors  R2,  R3,  R4,  and  R5  as  shown  on  the 
schemaiic  set  the  low  threshold  voltage  at  IIV  and  the  high  threshold  voltage  at  15V. 


The  ouipuls  of  the  LM339  (UI) 
are   opcri-collcclor.   When   the 
voltage  at  a  n  on -in  verting  input 
of  a  comparaior  is  greater  than  the 

voliage  at  ihe  inverting  input  the  output 


of  thai  comparaior  is  high-tmpedancc. 
II"  Qie  nun-inverting  input  voltivge  i^  less 
than  the  inverting  input  voltage,  the  out- 
put is  low.  R 1  and  D 1  set  the  reference 
voltage  for  all  of  the  comparators  at 
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Fig,  I,  Automotive  banery  voltage  monimn  Note:  AH  resistors  are  1/4W  5%,  When  V,   < 

IIV  D4  is  illumitiaied.  When  IIV  <  V^  <  I5V,  D3  is  iUwmnatcd  When  V^^^^  >  I5V,  D2  is 
iUumimited. 
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approximately  5.  IV  The  outputs  of 
UlA  and  UID  both  go  low  when  the 
output  from  the  voltage  divider  fonncd 
by  R4  and  R5  is  less  than  5.1V,  R4  and 
R3  have  been  chosen  so  thai  this  hap- 
pens when  V|^  is  less  than  1 1 V  The 
outputs  of  U I C  and  U 1 B  go  low  when 
the  voltage  divider  fonried  by  R2  and 
R3  produces  a  voltage  greater  than 
5. 1 V  This  happens  w hen  V^  is  greater 
than  15V  When  UID  is  low,  the  un- 
der-range  LED  {D4)  turns  on.  If  UIC 
is  low,  the  over-range  LED  (D2)  is  il- 
luminated. UlA  and  UIB  have  their 
outputs  wire-ORed.  Therefore,  if  ei- 
ther UlA  or  UIB  is  low,  Q2  is  off  and 
the  in-range  LED  (D3)  does  not  glow. 
When  UlA  and  UIB  both  have  high- 
impedance  outputs,  R6  pulls  the  base 
of  Q3  high  and  the  in-range  LED  is 
turned  on. 

Theory  of  operation 

The  values  of  R4  and  R5  determine 
die  low  threshold  voltage  of  1 1 V 
while  the  values  of  R2  and  R3  deter- 
mine the  high  voltage  threshold  of 
15V  These  limits  can  be  changed  by 
varying  the  resistors  in  the  voltage  di-^ 
viders.  The  voltage  divider  formula  for 
R4  and  R5  is  given  by: 


fig^  2.  Ix  PCB  positive  artwork 


V_=V,.,IR5/(R4+R5)] 


Ofit 


bat 


V     is  the  voltage  at  the  node  where 

out  ^ 

R4  and  R5  connect.  R4  is  arhiLrarily 
picked  to  be  10k.  V_^^  must  equal  5J  V 
when  V^^  equals*  11 VI  Soivmg  the  volt- 
age divider  equation  for  R5  yields: 

^-R^/[(v^/v^,)-n-8  6k 

R5  is  chosen  tu  be  8,2k,  the  closest 

standard  1/4W  5%  resistor  to  8.6k. 
Solving  the  voltage  divider  equation 
for  V^  with  R5  =  8.2k,  R4  =  10k,  and 
V    =  5 J  V  gives  a  V^  thr&shold  voitaee 

out  ^  bai  *- 

of  1 1 .3V.  If  more  accuracy  is  desired,  a 
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Fig^  3.  Component  placement. 


1/4W  Wc  resistor  of  8.66k  may  be 
used.  To  determine  the  value  of  R3 
necessary  for  the  15 V  high  threshold 
voltage,  use  the  equation: 

R3  =  R2/[(V,^A^.J-J]  =  5.1k 
where  V,   =  I5V,  R2  =  I  Ok,  and  V 

Solving  for  these  parameters  results 
in  R3  =  5.15k,  so  a  5.1k  1/4W  5% 
resistor  is  used. 

If  the  threshold  vohages  are  changed, 
the  LED  current  limiting  resistors 
must  also  be  changed.  Desired  LED 
current  is  20  mA,  If  a  low  threshold 
vdltagc  of  6V  is  used  R9  as  well  as  R5 
must  be  changed.  The  calculated  value 
is  R9  ^  (V^  *V^J  /  L  where  V,  ,  is  the 
LED  forward  bias  voltage  drop  (2.1V) 
and  1  is  the  desired  cunrenl.  This  gives 
R9  =  (6V  -  2.1V)/.02A  =  195  Ohms. 
The  closest  5%  resistor  is  180  Ohms. 
For  the  high  voltage  threshold,  R7  is 
changed  in  a  similar  fashion.  R8  is  cal- 
culated   wiih    V^  ^    -    (V 
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Construction 

Fig*  2  shows  the  1  x  positive  artwork 
for  the  printed  circuit  board.  Once  the 
board  has  been  etched,  the  text  on  the 
solder  side  should  read  "PCFBVM02'; 
not  its  oiiiTor  image.  The  mounting 
holes  of  the  PCB  arc  1/8  inch  in  diam- 
eter. The  diameter  of  the  holes  for  Dl 


Name 

Description 

R1.  RS 

470  Q  (all  resistors  1/4  W  5%) 

R2,  R4,  R6 

10k 

R3 

S.ik 

R5 

8  2k 

FI7 

560  n 

R9 

S90 

01 

1N4733A 

D2.  D4 

Red  1  FD 

03 

Gf^en  LED 

Qt 

2N3904 

U1 

ljMd39 

— 

14-pir}  socket 

— 

Hookup  wire 

Table  L  P(u%s  list. 

are  .04  inch,  and  the  remaining  holes 
are  ,031  inch  in  diameter.  Solder  the 
components  to  the  circuit  board  as 
shown  in  Fig,  3.  Component  values  are 
referenced  in  Table  1.  Use  a  socket  for 
Ul  and  don't  forget  to  install  jumper 
JPL  Be  sure  lo  observe  polarity  when 
mounting  Dl  and  the  LEDs.  Solder  a 
black  wire  to  the  Gnd  pad  and  a  red 
wire  to  the  V^^  pad.  Insert  Ul  into  its 
socket. 

Conclusion 

Apply  voltage  to  the  circuit  with  an 
adjustable  power  supply.  Sweep  the 

Continued  on  page  54 


Phota  A*  Automotive  battery  voltage  monhon 
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Henryk  Kdtewski  SM0JHF 
SibeliusgSngen  28,  XI 

SE-164  77Kista 

Sweden 


Travels  with  Henryk  —  Part  9 


CQ  de  Havana. 


1  have  visited  both  Cuba  and  the  Dominican  Repubiic  twice,  h  was  interesting  to 
compare  amateur  radio  in  these  neigliboring  countries.  Cuba  is  separated  from 
Hispaniola,  the  island  shared  by  Haiti  and  Dominican  Republic,  by  the  narrow  Wind- 
ward Passage.  Basically,  the  islands  have  a  very  similar  climate,  geography,  and  history. 
Present-day  societies  in  these  countries  are,  however,  organized  differently,  and  these 
differences  are  also  reflected  in  our  hobby. 


1 


One  of  my  guides  lo  amateur  ra- 
dio in  Cuba  was  Antonio 
(Photo  A),  He  is  a  prafessor 
of  medicine  and  has  both  equipment 
and  aniennas  thai  are  abo\  e  the  avcraEe 
in  Cuba.  His  vintage  gear  was  brought 
froiTi  Angola,  Africu,  by  Cuban  troups  in 
the  late  70s.  Antonio  lives  in  down- 


town Havana  (Photo  B)  and  has  as- 
sorted wire  antennas  on  his  root' 

Ant^ther  ham  that  I  visited  in  Havana 
was  Winstown  C02WF,  He  is  much 
vouoHcr  than  Antonio  and  has  a  more 
advanced  antenna  system  (Photo  C) 
on  his  roof,  Also>  the  equipment  is  al 
least  a  decade  younger  (Photo  D). 


Winslon's  father  was  a  ham,  too.  Now 
he  lives  in  tlie  USA,  and  it's  from  the 
USA  that  Winston  ^cts  the  hardware. 

I  met  both  Win&lon  and  Antonio  at 
the  headquarters  of  Fedcracton  de 
RadioaFicionados  dc  Cuba.  The  FRO  is 
the  hub  of  all  amateur  radio  activity  on 
the  island.  Hvery  Saturday,  long-lasting 


Photo  A.  Antonio  r02.4A  in  his  well- 
equipped  shack.  All  photographs  by 
Hennk  Kotovvski  SM0JHE 
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Photo  B*  Aniomo  C02A.'\  on  the  roof  with 
his  antenna  in  the  background,  downtown 
Havana, 


Photo  C  Winston  C02WF  on  his  roof  in 
Old  Havana. 


Photo  /A  \yinsmn  C02WF  at  the  rig. 


Photo    £"-    Typical   Saiurday   meeting    at   the    Federacion   de 

Radioaficionades  de  Cuba  in  Havana. 


Photo  E    The  president  of  FRC,   Pedro 
C02RP,  at  the  headquarters. 

meetings  are  held  at  the  hcadquiirters. 
Some  members  come  here  just  to  meet 


friends  (Photo  E),  while  others  look 
tor  spare  parts  lor  their  equipment  in 
the  small  store  run  by  Conrado 
CM2C0  {Photo  H).  There  is  a  cluh 
radio  station  at  the  headquarters  with 
the  distinctive  callsisn  C02FRC 
(Photo  G).  Once  a  month,  license 
tests  are  held  for  new  hams  at  the 
HQ,  and  1  must  confess  that  the  en- 
thusiasm for  becoming  a  ham  in 
Cuba  is  compelling  (Photo  J). 
Lunch  is  served  at  the  club  (Photo  I) 
and  even  I  was  treated  to  a  traditional 
Cuban  meal  with  black  beans  and 
rice.  The  president  of  the  federation, 
Pedro  C02RP  (Photo  F)  is  busy 
keeping  in  touch  with  all  local  radio 
clubs  in  this  lone  country.  The  orga- 
nization  has  over  4,000  members  and 
75%  of  them  hold  a  license. 

CUBA 

Federacion  de  Radioaficionados  de 

Cuba  (FRCI 


Location:  Paseo  #611,  entre  25  y  27, 
Plaza  de  la  Revolucion,  Havana  ICMKX) 
Address:  RO.  Box  1,  Havana  101 00 
Tel: +53  (7)  34811  &  302223 
Fax;  +53  (7)  335365 
E-mail:  [frcuha@ip.etecsa.cii] 
Web:  fhllp://frcxo.cul 
President:  Pedro  Rodriguez  C02RP 
Secretary:      Oscar     Morales,      Jr; 
C020J 

lARU  liaison:  Vice  President  Fran- 
cisco Hernando/  C02HA 

I  was  fortunate  to  be  able  to  visit  one 
such  local  club<  It  was  in  the  tourist  re- 
sort of  Varadero.  east  of  Havana,  This 

is  where  most  tourists  come  and  enji^y 
long,  emply  beaches.  T  am  not  a  beach 
buff,  so  while  footing  Varadero  I  spot- 
ted some  wire  antennas  in  the  residen- 
tial part  of  the  town.  It  turned  out  to  be 
Jose's  CM5MA  sky  wires.  Jose  has  a 

Conimued  on  f>age  24 


Pliolo  G.  The  HQ  station  ofFRC  C02FRC\  Oscar  C020M  (sitting) 
and  Oscar  Jr.  C020J  standing.  C020M  is  now  SK, 


Photo  H,  At  the  tRC  store,  Conrado  CM2C0  sells  spares  and 
components. 
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Photo  L  Eating  after  the  meeting. 


I  Phoio  /  A  line  ojeuger  lumis-to  he  wailing  far  ihe  license  tesi  a!  FRQ 


Travels  with  Henryk 

contmuedjrom  page  23 


Part  9 


modern  stall  on  and  quickly  an- 
nounced my  presence  in  Lowii  on  2m 
FM  .  Siion,  Victor  CM5VV  dropped 
in  fPhoto  K)  Victor  only  had  a  2ni 
handheld  radio  —  no  HF  station  at 
all. 
Jose  directed  me  to  the  local  club 


Subscriptions 

to 

73  Magazine 

On]y  S24.97  —  1  year 
.S44,97  —  2  years 
$65.00  — 3  years* 

*besi  buy  (54%  off  cover  price!) 
Call  800-274-7373 


C03ENA  (Photo  L)  kKiged  in  the 
house  of  Alberto  COS  AM  and  his  wife 
Belgica  CL5NN.  Two  newly  licensed 
local  boys  were  at  the  club  when  I 
dropped  in.  They  were  talking  mostly 
with  other  Cuban  stations  on  80 
meters.  At  the  age  of  1 8  they  could  not 
possibly  afford  any  equipment  of  iheir 

own. 

* 

The  average  income  in  Cuba  is  ex- 
tremely low.  However,  foreign  tourists 
and  small  private  businesses  give  more 
profits.  But  the  major  source  of  cash 
and  commodities  are  exiled  Cubans  in 
the  USA  suppoaing  iheir  next  of  kin  at 
home. 

Amateur  radio  is  strictly  controlled 
by  the  State  and  the  economy  rcsiric- 
dons  make  this  hobby  accessible  mainly 
for  pri\  ileged  people.  A  successful  ham 
in  Cuba  must  be  approved  by  the  au- 
Lhoriiies,  gain  the  required  skills,  and 
afford   the   gear.   Those    who   meet 


these  demands  arc  usual! v  devoted  to 
the  hobby  and  are  really  active.  In 
Dominican  Republic  buying  equip- 
ment is  not  a  big  deal.  The  authori- 
ties are  generous  when  issuing 
licenses  but  ...  the  activity  is  not  as 
high  as  in  Cuba. 

Striving  for  something  probably  cre- 
ates deeper  affection,  while  things  that 
come  easily  have  lower  value.  Also, 
the  number  of  available  pastimes  in 
Cuba  is  limited.  Everywhere,  hams 
in  rural  areas  are  much  more  en- 
gaged in  the  hobby  than  those  living 
in  metropolises. 

Some  friends  asked  me  how  I 
dared  to  go  to  Cuba,  a  country  hav- 
ing an  austere  reputation.  WelL  I  my- 
self lived  some  30  years  in  the 
posl-WWII  realjly  of  Poland  and  I 
still  remember  what  every  foreign 
visitor  to  my  country  meani  then  to 
common  people  like  me. 


Photo  K,  Jo^e  CM5MA  and  Victor  CM5W  behind  him  at  the 
QTH  of  Jose. 
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Photo  L.  Radio  chtb  C05ENA  in  Varadero,  Cidrn.  Statniin^ 
Omiani  CL5ENQ  sitting  Alberto  COS  AM.  his  wife  Belgica 
CUNN.  and  Yandis  CUENB. 


John  Reisenauer.  Jr.  KL7JR 

P.O.  Box  4001 

West  Richland  WA  99353 

[KL7JR@arrl.net] 


Love  My  80m  Loop! 


And  you  will,  tool 


f 


Much  has  been  printed  over  the  years  on  loop  antennas.  Experimenting  witli  wire 
antennas  is  a  favorite  pastime  for  me,  I  recently  had  such  great  results  with  a  delta 
loop  on  10  meters  and  a  rectangular  loop  on  20  meters  (50^  countries  in  3  weeks  of 
casual  operating!)  that  F  decided  to  take  the  plunge  and  put  up  an  80  meter  full-wave 
horizontal  loop  that  would  allow  operation  on  all  I  IF  hands. 


After  gleaning  all  the  info  in  the 
aiticles  referenced  bcKn\,  and 
adding  my  own  twist,  the  an- 
tenna would  either  work  or  be  a  "cloud- 
bumerr  I  am  happy  lo  say  that  this 
simple  antenna  far  exceeded  my  expec- 
tations! What  I  [bund  lo  be  so  appeiilitig 
about  ihis  antenna  was  thai  it  was  fairly 
economical  and  easy  to  build  and  install, 
works  on  all  HF  bands,  and  requires  no 
special  feed  networkii  —  only  a 
transmatch,  coax,  and  some  space! 

SO-meter  horizontal  square  loop 

The  length  of  a  full-wave  SU-meter 
loop  is  about  270  feet  (1005  divided 
by  frequency  in  MHz),  or  about  67  feet 
per  side.  I  use  "about/'  because  exact 
numbers  are  not  that  critical  according 
to  my  results.  In  my  opinion,  when 
constructing  antennas,  not  only  is  the 
old  saying  *'thc  higher  the  better''  true, 
but  "the  longer  the  wire  the  better'' 
may  also  lit  some  loops.  Since  I  live 
on  10  acres  in  the  country,  I  decided  to 
make  my  horizontal  loop  longer  lo 
start  with  to  better  fit  my  backyard.  So, 
my  "longer"  loop  is  about  1.25  wave- 
lengths on  80  meters  (2,5  on  40m,  5  on 
20m  and  10  on  10m)  and  is  installed 
betw  een  30  and  40  feet  in  the  air. 


Scaled-down  versions,  say  75^  of  a 
wavelength,  may  also  work  fine  if  you 
donH  have  the  room  for  a  full- wave  or 
longer  antenna.  According  to  ajitcnna 
experts,  a  circular  loop  is  **ideaK"  but 
impractical  for  most  hams.  I  found  a 
square  —  or  even  a  rectan|;uku"  loop 
—  is  easier  on  the  pcickcthook  and 
muscles  to  put  up.  and  would  provide 
about  the  same  results. 

To  support  my  loop  made  from  sal- 
vaged telegraph  line  wire  from  the 
Yukon  Territory  (just  think  about  the 
stories  this  wire  has  already  toldl),  I 
used  my  50- fool-tall  tower  and  three 
masts,  each  35  to  40  feet  long,  made 
from  2-inch  galvanized  water  pipe. 
Each  support  is  **supported"  hy  one  1/4- 
inch-diamelcr  steel  guy  wire  attaclied 
by  a  U-boh  in  the  opposite  direction  of 
the  wire's  "pull"  and  a  small  pulley 
with  3/8'inch-diameier  rope  for  hoist- 
ing up  the  wire  to  the  top  of  masts 
(Photo  A). 

The  telegraph  wire  is  #6  AWG 
eopperclad  steel  and  not  all  that  easy 
to  work  with,  but  the  price  was  right. 
For  the  feedpoint  connection  I  used  a 
1-1/2"  PVC  pipe  T  tcniiinaling  tlie  an- 
tenna wires  t<s  a  1/4"  eye  boh  as  used 
on  some  commercially  made  baluns. 


RG-213  coax  (chosen  for  strensih 

and  durability,  and  because  1  may 
use  an  amplifier)  terminates  on  the 
eyeboll  nuts  with  two  ila!  washers 
(Photo  B).  The  coax  is  taped  to  a 
len-inch-long  bottom  extension  of 
the  PVC  T  to  remove  strain  on  the 


pilots  A.  Pulleys  and  U-balts  are  tWQ  oj  the 
toots  you  will  need  in  erecting  this  antemia. 
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Plwlo  B.  All  comiecfioits  in  this  PVC  T assembly  have  been  treated  wiih  silicone  caulk  to 
ensure  that  they  are  weatherproof. 


hanging  coax.  Silicone  caulk  was 
then  applied  U>  Lhc  connections  tor 
weathcrprooring.  For  anienna  insula- 
tors, I  used  porcelain  electric  fence  in- 
sulainrs.  Once  the  support  masts, 
compieie  with  guy  wires  (Photo  C) 
and  pulleys,  are  installed,  raistng  the 
wire  becomes  a  one-man  operaiion. 


Photo  C  City  wire  assembly. 
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On  my  lower,  T  installed  a  six-foot- 
long  4x4  jKiinted  wood  po!!,t  hanging 
off  near  the  top  of  the  tower  for  one  of 
the  four  required  supports  (Photo  D), 
On  the  post  end  that  is  farther  away 
from  ihe  tower  I  used  an  electric  ser- 
vice entrance  insulator  fastened  by  U- 
bolt  to  'Hoai"  (ref.  ARRL  Atuenna 
Book,  page  3-17)  the  antenna  wue  as 
with  the  other  three  supports.  I  wasn't 
sure  if  all  "floaters''  would  actually  al- 
low the  wire  to  lloat,  but  they  did  quite 
easily. 

The  wire  antenna  and  Ijeedlinc  con- 
nections were  made  up  on  the  ground 
and  then  hoisted  up  each  masi  one-by- 
one  with  the  rope  and  pulley.  Once  the 
wire  was  in  the  air  and  about  a  foot  or 
two  away  from  the  masts,  I  nicrcK  tied 
off  the  rope  to  whatever  was  handy 
(e.g.,  nearby  bam  roof,  uiee,  etc.).  I  only 
had  to  lake  up  a  hit  more  slack  fnim  one 
pulley  (the  wim  pulls  thn)Ugh  all  the 
pulleys)  ft>r  (nial  w^ire  sag  adjusLnienLs. 
Since  my  wire  w^as  very  heavy-duty,  I 
could  pull  it  tight.  Your  sag  will  de- 
pend on  the  type  and  size  of  wire  used. 
Smaller-gauge  wires  will  break  if 
pulled  too  light  or  used  on  long  spans 
—  just  ask  me!  My  loop  is  fed  about 
midspan  and  the  coax  dn)ps  30  feet 
straight  down  inm  my  shack. 

How  does  it  work? 

During  llic  llrst  three  months  of  use 


(October  through  Decemhei  s.  75%  of 
my  QSOs  on  10  and  20  meters  were  ei- 
ther 5x7  or  5x9  reports  'both  ways." 
About  75%  of  them  were  with  stations 
outside  North  America  (about  10% 
were  5x9  +20!),  and  about  20%  of  the 
total  Qs  were  5x5  to  5x1  quahty  both 
ways."  For  those  doing  the  maih.  call 
the  remaining  5%  split  equally,  3x3 
signals,  or  simply  *'no  contact  at  all'" 
(you  catrt  u^ork  them  all!).  Also,  my 
log  indicates  a  '^seni*'  report  was  the 
same  as  'received*  most  of  the  lime.  1 
even  broke  several  big  pileups  on  the 
first  or  second  calL 

Directivity?  Well,  the  loop  seemed 
lo  work  just  fme  equally  in  all  direc* 
lions  (I'm  still  scratching  my  head!). 
That's  what  I  really  like  about  tliis 
loop! 

Gain,  you  ask?  Well,  some,  de- 
pending on  your  choice  of  feed  line 
and  how  hisrh  vou  install  vour  an- 
tenna.  L.B.  Cebik  W4RNL  goes  into 
a  lot  of  detail  on  gain  (see  #4)  in  his 
article,  so  I  wont  get  into  that  here. 
Although  I  have  tried  this  antenna 
mostl)  on  10  and  20  meters.  I  \va^ 
also  pleased  w ith  a  weekend  of  ex- 
perimenting on  15  and  17  meters. 
DX  worked  on  15  meters:  KL7,  HL5, 
JRL  KH0,  RV9,  and  BD4.  DX 
worked  on  17  meters  was  KL7  and 
OH  I.  Many  Ws  and  VRs  were  also 
worked  on  15  and  17  meters.  Both 
bands  produced  about  the  same  re- 
sults on  signals  mentioned  above 
over  Ihe  two-day  period  of  tests.  I  am 
conndent  this  antenna  will  produce 
good  results  ftn  40  and  80  metei^  as 
well.  I  know  it  tunes  40  and  80  meters 
quite  fast!  To  give  a  better  perspec- 
tive on  this  versatile  anienna,  on  De- 
cember 29,  2001 , 1  wijrked  my  buddy 
Rick  KL7AK  back-to-buck  on  15, 
17,  12,  and  40  meters!  On  15  and 
17  meters,  we  both  exchamicd  5/9  + 
20  reports;  on  12  and  40  meters  we 
were  up  lo  5/5  quality.  Not  bad  for  a 
piece  of  wire,  eh? 

I  did  learn  however,  both  300  wait 
manual  tuners  (MFJ  and  Vecironics)  I 
used  took  stime  time  to  tune  the  loop, 
with  a  couple  of  bands  requiring  a  lot 
of  patience!  1  did  not  try  the  auto-tuner 
on  my  TS-570D  since  my  Tucker  1 .5  kW 
tuner  easily  handled  the  job  quite  fast 


Photo  D.  One  of  the  four  required  supports^ 

on  all  bands  80-10  meicrs.  My 
tribander  wilJ  remain  stored  in  my  ga- 
rage as  1  work  un  a  new  loop  design 
around  1.200  feel  long  supported  off 
of  60- fool' tall  power  poles  (bul  that's 
antilher  article!)  —  when  i  tire  of  this 
antenna,  that  is!  I  highly  recommeed 
this  antenna.  Good  luck  wiih  your  an- 
tenna experimenting!  Any  and  all 
feedback  (*)  h  appreciated. 

H  worked  all  over  the  USA  and 
Canada,  including:  KL7.  KH6.  JY4, 
V47.  KH0,  WP2,  WP3,  HPl,  FO, 
PA2.  8RL  DS3,  G3.  LUL  ON7,  JA 
(aU),  DUl,  12,  ESL  UA9,  and  UA6  to 
name  a  few! 
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Parker  R.  Cope  W2GOM/7 
8040  E,  Tranquil  Blvd. 
Prescott  Valley  AZ  86314 
[pamaco@commspeed.net] 


No  Place  Like  Ohm 

A  little  refresher  on  the  basis  for  most  of  what  we  do. 


Has  Congress  sneaked  through  a  new  law  to  tax  our  brains/  No.  Ohm  s  law  has  been  on 
the  books  for  a  long  time.  It  hasn't  been  published  in  the  Federal  Register,  but  is  found 
in  some  physics  texts.  Yet,  it  is  an  essential  law  of  electricity. 


George  S.  Ohm,  a  Gentian 
physicist,  formulated  the  rela- 
li<Hiship  between  cuo'ciu  and 
voltage  in  1 827,  He  found  that  the  cur- 
rent in  an  elecirical  circuit  varies  di- 
rectly with  the  EMF  (electromotive 
force).  He  introduced  a  proportionality 
cnnstanl  R  relating  current  to  valtage. 
The  expression  for  the  current  was  I  = 
E/R,  The  quanuiy  R  is  called  resis- 
tance and  is  usually  written  as  the 
Greek  letter  Q.  The  EMF  is  given  as  E, 
and  the  cuircnt,  by  I. 

We  know  resistors  as  Bake  lite  cyl- 
inders  with  wires  coming  out  the 
ends  that  my  wife  says  look  tike  little 


Fig.  1  (a)  Resistors  in  series  add,  (b)  Re- 
sistors in  parallel  have  an  equivalence 
that  is  smaller  than  the  smaUesr  resistor. 
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firecrackers/The  resisttece  of  wires  or 
tracks  on  PC  boards  is  considered  as 
zero.  When  the  wire  resistance  is  low 
compared  to  the  other  resistance  in 
the  circuits^  it  can  be  ignored  without 
serious  consequences,  but  when  the 
other  resistance  is  very  low,  the  wire 
resistance  can't  be  ignored. 

To  illustrate  the  point  that  the  resis- 
tance may  be  small  but  not  zero:  I  was 
checking  that  the  fuses  in  a  piece  of 
equipment  would  blow  when  the  fila- 
ment transformer's  secondary  was 
shorted.  The  filament  transformer  was 
rated  at  1 00  A.  and  I  attempted  to  blow 
the  fuse  by  putting  a  two- foot  AWG 
#18  shon  on  the  secondary.  The  short 
wasn't  short  enough.  The  resistance  of 
the  wire  wasn't  low  enough.  The  insu- 
lation un  the  wire  charred  but  the  fuse 
didn't  blow.  It  took  the  blade  of  a 
screwdriver  across  the  terminals  to  do 
the  job.  A  sh(>rt  is  relative. 

Every  conductor  has  resistance.  We 
may  assume  that  the  resistance  of  a 
wire  is  zero,  but  what  we're  leally  say- 
ing is  that  the  resistance  is  low  com- 
pared to  the  other  resistance  in  the 
circuit  and  can  be  neglected.  The 
*'other"  resistances  include  the  internal 
resistance  of  the  source. 


Ill  a  series  circuit,  the  same  current 
flows  in  all  parts  of  it,  Fig,  1  shows  a 
series  circuit  in  wliich  the  voltage 
drops  across  each  of  three  resistors  is 
E,,  E„  and  E.,  and  E  =  E,  +  E-+  E,. 
Since  the  same  1  flows  in  each  resis- 
tance. Ohm's  law  slates  that  the  total 
resistance  is  R  =  E/1  =  (E^+  E^+E^j/I  - 
Ej/I  +  E/1  -f  E/r,  and  using  Ohm's 
law,  Ej  =  R^.  etc.  The  total  resistance  is 
Rj  +  R,  +  R^.  This  shows  that  the 
equivalent  resistance  of  resistors  con- 
nectcd  in  series  is  equal  to  the  sum  of 
the  individual  resistances. 

In  Fig.  1(b),  three  resistors  are 
shown  connected  in  paralleL  The  cur- 
rents in  the  resistors  are  Ij,  I,,  and  I^ 
and  the  voltages  across  each  resistor  is 
E.  Using  Ohm's  law,  R  -  E/(Ij  +  I,  + 
I^)-  Inverting  botii  sides  of  the  equa- 
tion, 1/R  =  (Ij  +  L  +  l3)/E  =  I^/E  +  E^ 
-I-  E^/E  =  1/R^  +l/R,-h  I/R3.  The  re- 
ciprocal of  the  total  resistance  is  the 
sum  of  the  reciprocals  of  the  individual 
resistances* 

The  reciprocal  of  resistance  is  con- 
ductance, and  G  is  equal  to  G  =  1/R  = 
R  ^  In  a  parallel  circuit,  the  total  con- 
ductance is  equal  to  die  sum  of  the  in- 
dividual conductances^  G  =  G^+  G^-i- 


Before  handheld  caJculalors  became 
common,  calculating  the  conductance 
was  a  bit  of  a  bother,  and  the  equiva- 
lent  vaUie  of  two  resistors  in  parallel 
was  rewrillen  as  R  =  R|R7(R^+  K^). 
Wiih  the  handheld  calculator  the  recip- 
rocal is  easy  to  compute  and  the  tota! 
resistance  is  R  '  =  R^"^  +  R,  ^ 

The  resistors,  those  little  firecrack- 
ers, have  stripes  of  paint  at  one  end 
ihat  indicate  the  value  of  ihc  resistance 
in  ohms.  The  first  band  indicates  the 
most  significant  number:  the  second, 
the  next  significani  number;  the  third, 
the  number  of  zeros,  and  the  fourth 
band  nearest  the  end.  the  tolerance. 
The  color  code  used  to  mark  resistors 
is  common  through  out  the  industry. 
The  color  code  for  resistors  is  used 
for  capacitors  and  transformers  and 
anything  else  identified  by  numbers. 
The  color  code  should  be  committed  to 
memory  if  you  have  to  pick  different 
values  out  of  the  pile  very  often:  0  = 
black;  1  =  brown;  2  =  red;  3  =  orange; 
4  =  yellow;  5  =  green;  6  =  blue;  7  =  vio- 
let; 8  =  gray;  9  -  white;  10%  tolerance  = 
silver;  5%  =  gold. 

A  sexist  saying  to  help  remember  the 
code  is:  Bad  boys  ruin  our  young  girls, 
hut  Violet  gave  willingly.  There  are 
other  politically  correct  sayings,  but  I 
can't  remember  them. 

The  standard  values  of  resistors  de- 
pend on  their  tolerance  and  the  manu- 
facturing process.  For  example, 
composition  resistors  are  available 
with  5%  and  10%  tolerances.  The  sig- 
nificant numbers  are  as  follows:  1.0*, 
l.K  1.2^  13,  L5*,  L6,  L8*,  2.0, 
2.2*,  2A  2J*,  3,a  3.3*,  3.6,  3.9*, 
4.3,  4.7*,  5.1.  5.6*,  6.2,  6  8*,  7.5, 
8.2*,  9,L  The  asterisk  indicates  values 
found  only  with  10%  tolerance. 

Thus,  a  56k  ±5%  resistor  is  marked 
green,  blue,  orange,  gold.  A  Ik  ±10% 
resistor  is  marked  broun,  black,  red, 
silver. 

The  flow  of  current  through  a  wire 
or  any  other  conductor  always  pro- 
duces heat  or  dissipates  power.  The 
power  dissipated  depends  on  the  cur- 
rent —  the  greater  the  current  the 
higher  the  dissipation.  Experiments 
show  that  doubling  the  current  qua- 
druples the  power  dissipated  and  that 
the  heat  produced  is  proportional  to 


the  square  of  the  current.  Still  anoflier 
factor  is  involved,  namely  the  resis- 
tance of  die  conductor.  Summing  up, 
the  power  dissipated  is  proportional  to 
the  resistance  of  the  conductor  and  the 
square  of  the  current.  P  =  FR. 

The  physical  size  of  a  resistor  de- 
pends on  the  power  handUng  capabili- 
ties. In  general,  larger  sizes  can  dissipate 
more  power  or  operate  at  a  higher 
temperature.  Different  manufacturing 
techniques  have  different  power/size  re- 
lationships. Fur  example,  a  wire  wound 
resistor  can  dissipate  more  power  for 
a  given  size  than  a  composition  re- 
sistor because  it  can  operate  at  higher 
temperatures. 

Since  from  Ohm*s  law,  I  =  E/R, 
power  can  be  expressed  asP^IxIxR 
=  I  X  E/R  X  R  =  IE.  When  the  power 
and  resistance  are  known,  E  causing 
the  current  flow  can  be  calculated, 
E  =  VpR  .  When  power  and  R  are 
known,  the  current  can  be  calculated 
I^  ,tP/R), 

Accordingly,  the  current  in  a  100  W 
120  volt  lamp  is  I  =  P/E  =  100/120  = 
0.833  A  when  120  vohs  is  applied.  As 
an  aside,  the  resistance  of  aa  incandes- 
cent lamp  is  not  constant:  it  changes  as 
the  filament  becomes  incandescent  and 
glows.  As  a  general  rule  of  thumb,  the 
cold  resistance  is  a  tenth  the  resistance 
of  the  rated  operating  resistance.  For 
example,  tlie  rated  operating  resistance 
of  a    100    watt    120   volt    lamp    is 


R^^'(E-/P),     R  =  V(120^/100)     = 

12ti.  The  cold  resistance  is  only  L2Q 

when  the  lamp  is  first  turned  on,  and 

increases  when  the  lamp  is  bright. 

In  many  cases,  a  source  s  ijiternal 

resi!>tance  is  assumed  or  ignored.  But, 

depending  on  the  source,  it  should  be 

determined.  The  measurement  for  data 

to  calculate  the  internal  resistance  of  a 

source  is  simple.  Fig,  2(a)  shows  a 

simple  series  DC  circuit  whose  source 

resistance  R  is  to  be  determined.  The 

1 

data  needed  to  calculate  the  interna! 
resistance  is  simple  to  find:  Measure 
the  open  circuit  output  voltage,  then 
load  the  source  with  a  known  resis- 
tance. And  measure  the  loaded  voltage* 
Calculate  the  current  in  the  load  with 
Ohms  law.  Then,  with  the  change  in 
voltage  and  the  calculated  load  cur- 
rent, the  source *s  resistance  can  be  cal- 


Fig.  2  (a)  A  battery  has  internal  resis- 
tance, (b)  A  voltage  divided  source  has  an 
internal  resistance. 


culated.  For  example,  if  the  open  cir- 
cuit voltage  from  a  battery  drops  from  9 
volts  to  8.8  volts  when  a  2.2k  load  is 
applied,  the  load  cunent  increases 
from  zero  to  8.8/2.2  x  10-=  4  x  10 ^ 
The  change  in  voltage  is  the  drop 
across  the  internal  resistance.  The  in- 
ternal resistance  of  the  source  can 
then  be  calculated:  0,2V/4  x   10^  = 

5on, 

The  circuit  of  Fig.  2(b)  shows  a  dif- 
ferent kind  of  source,  but  the  internal 
resistance  can  be  found  in  exactly  the 

same  way.  If  the  open  circuit  voltage 

Continued  on  page  54 
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Fig.  3.  Complex  networks  can  be  simplified, 
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1 2803  Amber  St. 

Off  Dog  Bar  Rd , 

Grass  Valley  CA  95949-951 8 


Solid  State  Junk  Box 
Thermometers 

Everybody  needs  one  of  these. 


Do  you,  also,  have  a  ''catch-it''  box  that  contains  components  you  have  collected  over 
eons  of  time,  and  you  wonder  when  you  will  ever  find  a  use  for  some  of  them? 


On  observing  some  of  my  50 
years'  worth  or  so  of  whaL  I 
call  ''good  stuffV'  and  what  my 
dearest  refers  to  as  junk,  I  noticed  a 
few  microammeters  thai  I  hud  saved 
because  every  ham  needs  a  few  of 
those  —  docs  he  not? 


As  one  of  the  meters  was  0-100 
microammeters,  1  was  reminded  of  the 
freezing  and  boiling  points  Celsius,  so 
why  not  build  a  solid  state  thermom- 
eter? I  recall  it  being  said  that  a  silicon 
diode  has  a  linear  voltage  drop  per 
degree    Celsius   over   a   fairly    large 


SW2 


<  4  12V 


D3 
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R7 


D8 


Tl    D9   MO     T2 


Fig,  I.  0-100° C  thermometer  mth  variance  set 
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range.  If  you  enjoy  building  your  own 
circuits  al  times,  you  can  easily  build 
and  enjoy  this  unit.  AH  parts  came 
from  my  spare  parts  locker. 

The  sensor  diodes  are  attached  to  a 
pair  of  three-way  posts,  thereby  allow- 
ing leads  to  be  connected  and  the  sen- 
sor to  be  placed  remotely  as  needed. 
Use  it  to  measure  the  temperature  rise 
of  a  suspicious  power  U"ansistor,  trans- 
former, or  other  component,  as  well 
as  measuring  the  frequency  drift  of 
oscillator  circuits.  You  can  mount  the 
sensor  outside  your  shack  and  be  pre- 
pared to  answer  that  DXer  with  the 
temperature  outside.  Most  of  them  use 
Celsius  I  have  noticed.  You  may  even 
use  it  to  measure  the  temperature  of 
liquids.  By  nulling  out  the  null  meter, 
you  can  see  immediately  the  change 
that  has  taken  place  over  a  period  of 
time  in  reference  to  a  prior  reading, 
without  having  to  write  the  figures 
down  and  doing  the  math. 

Figure  1 

The  central  parts  of  the  unit  are  the 
silicon  diodes  Dl  and  D2,  used  as  a 
sensor.  I  used  the  I N649  diodes  as  that 
was  what  I  had  on  hand.  While  I  am 
sure  that  others  may  suffice,  T  will 


Photo  A.  Both  styles  of  thennomeiers. 

share  one  bit  oi  ejtiii^fence  gained 
from  my  days  in  an  environmental 
laboratory.  Wc  found  that  the  douhle- 
stndded  (no  S-connector  internally)  di- 
odes would  somelimes  show  an  open 
circuii  when  ihev  had  been  cycled 
from  a  cold  to  an  ambieni  temperature. 
My  old  D.A.TA,  book  does  not 
show  the  temperature  coefficient  for 
switching  diodes  or  rectifiers,  but  I 
seem  to  recall  that  the  silicon  diode 
had  a  negative  Tc  of  2  mV  to  2.5  mV 
per  degree  Celsius.  Then  there  is  the 
choice  of  what  steady  current  to  use  to 
arrive  at  the  figure  of  2  mV  per  degree 
C.  My  ham  shack  is  ''outback''  and  has 
to  be  heated  with  a  small  wood  stove.  I 
tested  the  diodes  by  connecting  a  cur- 
rent supply  and.  since  it  was  winter, 
pulling  Oil  my  long  Johns,  going  out  lo 
the  shack  when  it  was  near  zero  de- 
grees, and  measuring  the  voltage  drop 
across  tlie  diodes  at  different  cuircnt 


lewis.  I  would  stiffi  the  wHod  ^ve^ 
and  at  every  five  degrees  increase  in 

tem(x:ratuic.  I  would  record  die  voltage 
drops  at  the  different  current  levels. 

Using  two  diodes  in  series  for  the 
sensor,  we  will  ha\'e  a  negative  voltage 
drop  of  4  mV  per  degree  C  of  tempera- 
ture rise.  For  KKl  degrees  that  will  be  a 
— lUQ  mV  change.  So,  for  the  100  fi A 
meter,  the  total  meter  resistance  needs 
to  be  4k  ohms.  The  meter's  internal  re- 
sistance is  1, 3k  ohms,  so  triinpot  RIO, 
5k  ohms,  is  installed  and  adjusted  to 
2.7k  ohms. 

TTie  sensor  diodes  are  constant-cur- 
rent fed  by  Q2,  D2,  D5,  R2,  and  R6. 
Diode  D5  is  to  partially  offset  the  posi- 
tive Tc  of  zener  D2,  Zener  D8,  1 N825, 
set:^  the  6.2  volts  for  RI L  This  w  ill  pn^ 
vide  Rll  with  a  cum^nt  near  12*6  mA,  A 
constant  current  circuit  of  Q3,  D3, 
R4,  and  \<1  will  provide  approxi- 
mately 20  niA,  giving  D8  a  steady 


current  of  7  to  8  mA.  D3  must  be  a  low^ 
enough  value  to  allow  for  12-volt 
power  supply  operation. 

Initial  adjustment  may  be  made  by 
setlinii  the  total  meter  circuii  resis- 
lance  to  4k  ohms  Then  adjust  R 1 1  so 
the  room  ambient  temperature  is  indi- 
cated on  the  meter.  A  further  test,  if  de- 
sired, may  be  done  by  setting  the 
sensor  in  a  bath  of  ice  water  and  ad- 
justing Rll  for  zero  degrees  on  the 
meter  The  sensor  diodes  are  con- 
nected in  line  and  black  shrink  tubing 
covers  the  diodes  and  leads,  leaving 
only  enough  leads  showing  lo  allow 
for  remote  leads  to  attach.  Care  should 
be  exercised  in  putting  ihe  sensor  in 
Uquid  so  that  only  the  part  covered  by 
tubin**  is  immersed:  otherwise,  the  sie- 
nal  could  be  shorted.  Having  set  Rll 
for  zero  degrees,  you  may  then  desire 
to  put  the  sensor  in  boiling  water  and 
notice  that  the  meter  should  read  close 
to  1CK>  degrees.  It  will  probably  be  a  bit 
short  as  when  full-scale  current,  100  ji A, 
goes  through  the  meter  circuii  it  also 
causes  a  feu  millivolts  drop  across  a 
portion  ol"  Rll.  Tliis  is  when  RIO  needs 
tweaking  so  that  exactly  1 00  degrees  is 
indicated  on  the  meter 

The  center  scale  meter,  MK  circuit 
was  added  to  provide  a  visual  method 
of  obsen  ing,  at  a  glance,  a  temperature 
deviation  between  an  earlier  selling 
and  a  later  readins  rather  than  havins: 
to  wriie  die  figures  down  and  subtract 
Meter  Ml  is  a  center  scale  meter  w  ith 
25-0-25  \iA  end  scale  full-scale  nead- 
inss.  Howe^  er,  the  end  scale  numbers  on 
the  dial  are  30-0-30.  What  we  desire  is 
to  have  the  dial  numbers  to  equate  to 


Photo  ft  O-lOO^  C  ihennomcier  with  variance  aeL 


I 


Photo  C  O-JOO"  C  thennometer  with  digitat  readout, 
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Ff^*  2.  Digital  0-lOO^C  thermometer. 


dep&gs  C  Wiftout  having  to  exlrapii-  .  meter  is  i,3k  ohms  so  we  need  a  3.5k 
late.  This  requires  for  full-scale  dcflec-  ohms  in  series,  which  is  supplied  by 
ijoii  reading  of  30  degrees  C  (25  |lA),  a     trimpot  R9. 


tola!  meter  circuit  resistance  of  4.8k 
ohms.  The  iiucnial  resistance  of  the 


The  center  scale  meter  circuit  has  a 
switch  so  ii  may  be  turned  off  when 


Parts  for  Fig.  1  tPhoto  B) 

Parts  for  Fig.  2  (Photo  C) 

Name 

Oe$criptiori 

l^ame 

E>est;rJpr!ion 

01,  D2 

6.2Vz©ner.  1  W 

01 

^.2  SI  lener,  1  wati 

03 

4.1  Vzener,  1  W 

02 

1N914 

D4.  DS 

xmiA 

03 

4.1  V  iensA  1  W 

M 

LEO 

D4          ' 

Reditu 

DS          ' 

lMa25 

05.  D6,  07 

1 N649  sensor 

[>§,  DID 

1N649  sensor 

08 

1NB25 

M1 

Meter.  25^(^25  jjA,  end  scale, 
1  3k.  30-0-30  end  scale  reading 

Ml 

Meter,  50-0-50  ^lA.  centei  scale.  S60  £1 

1 

M2 

M^er.  100  |iA.  1  3k 

m        ! 

27K  1/4  W.  5% 

Q1,02,  Q3 

2N2<«>5 

R2 

390  a  1:4  W,  5% 

fl1 

1              560  O.  1M  W,  5% 

R4 

560ai/4W,  5%                                  ' 

R2 

1.5k,  1/4  W,  5% 

R5 

51k,  1/4  W.  5% 

R3 

12i^,  1/4W,  5% 

R6 

5R  tnmpot 

114 

160  Q,  1/4  W,  5% 

R7 

500  £2  10T  wiBWOund.  3M  in.  vr/  4»g  f«adout  counter 

RS,  m,  R7 

&.1k,  1/4  W,  5% 

Rfi 

2kmr^3gt 

m:m\ 

500  0  1013/4  in. 

T1 

3- way  Terminal,  red 

R9,fl10 

5k  trinrpot 

T2 

3-way  Lernvinal,  black 

swi.swa 

DPST  mini  toggle 

— 

T! 

3'way  termifiaJ  post  rfid 

12 

3^way  lerminaJ  posL  bladi 

- — 

Table  L  Parts  list  for  0-100°  C  themtameter  with  variance  seL 
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not  wanted,  as  when  you  might  care  to 
measure  a  temperature  variance  of 
more  than  35  degrees  C  when  you  are 
not  closely  monitoring. 

Due  to  the  constant-current  circuits, 
the  supply  voltage  may  well  be  any 
from  plus  twelve  volts  to  a  plus 
twenty-tour  volts  with  no  appreciable 
difference. 

Figure  2  (Photo  C) 

If  you  do  not  have  a  0-100  ikA 
meter,  you  can  make  a  smaller  still 
handsome,  unit  if  you  have  a  center 
scale  microamp  meter  and  a  ten-turn 
precision  pot  with  a  digital  readout 
dial  ,,.  or  the  analog  len-tum  dial. 

This  circuit  is  similar  to  the  Fis.  1 
circuit,  but  with  only  a  center  scale 
meter  rcL)uired,  a  microamp  meter 
shot! Id  be  used  —  but  any  sensitive 
meter  will  suffice  as  the  meter  is  only 
used  for  nulling  purposes.  The  meter  1 
had  handy  was  a  50-0-50  p. A  uniL 

The  sensor  diodes  ha\e  been  in- 
creased to  three  to  provide  a  bit  more 
sensitivity  of  the  meter  adjustment. 
When  installing  the  ten-turn  dial  lo 
R7,  be  sure  to  tum  both  to  their  full 
counterclockwise  position;  then 
tighten  the  dial  screws.  When  the  pot 
is  full  counterclockwise,  the  dial 
should  rend  zero.  Clockwise  rotation 
of  the  dial  should  move  the  movable 
contact  towards  R8. 

If  you  have  an  ambient  temperature 
near  zero  degrees  C,  disconnect,  tem- 
porarily, the  connection  between  Ml 
and  R7.  Now  write  down  the  ambient 
temp  and  the  voltage  of  the  sensor.  If 
the  temp  is  a  few  degrees  above  zero 
degrees  C.  extrapolate  what  the  volt- 
age would  be  at  a  positive  6  mV  per 
degree  variance  down  to  zero  degrees 
C.  In  my  case,  my  zero  sensor  voltage 
figured  out  lo  be  2.125  volts,  R7  must 
span  100  degrees  C»  which  would  be  a 
total  sensor  voltage  change  of  600  mV 
R7  being  500  ohms,  that  means  we  de- 
sire lo  set  the  current  ilirouuh  it  at  L2 
mA.  Wlien  the  dial  reads  1,000,  the 
sensor  voltage  should  be  L525  volts, 
which  means  trimpot  R8  should  be 
adjusted  to  L271k  ohms. 

Continued  on  page  54 


Hugh  Wells  W6WTU 

1411  18th  St. 
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Going  Over  a  Gonset  G-77 

A  transmitter  from  the  old  days  (well,  1957}  gets  tested  and  evahiated. 


Gonset  equipment  for  ham  radio  applications  lias  always  been  very  dependable  and 
easy  to  use.  It's  rare  to  find  a  fault  with  any  of  the  Gdtiset  designs  that  were  produced 
as  each  was  tailored  to  meet  a  ham  application.  Although  I  own  several  pieces  of 
Gonset  equipment,  Vd  not  worked  with  a  G-ll  transmitter  until  my  friend  Johmiy 
WB6/il7?  asked  me  to  test  and  evaluate  his  unit 


Only  after  obtaining  a  copy  of 
the  operator's  manual  did  we 
discover  that  the  companion 
modulalor-power  supply  was  missing. 
At  first  it  was  thought  that  the  trans- 
mitier  package  coniained  all  that  was 
required  for  a  complete  unit.  But  since 
il  didn't,  the  transmitter  evaluation  con- 
tinued a.s  planned  by  applying  power 
from  my  bench  supply. 

The  G-77  transmitter,  shown  in 
Photo  A,  was  designed  and  delivered 
to  the  ham  community  during  the  1957 
era  when  amplitude  modulation  (and 
CW)  was  still  the  mainstay  for  ham 
commufiEications  even  though  SSB  was 


Photo  A.  This  is  a  front  panel  view'  of  the  Gonset  G-77  low  band 
mobile  tratismitter. 


OQ  the  rise.  The  G-77  was  designed 
exclusively  for  mobile  operation  and 
covered  five  ham  bands  from  3,5  to 
29.7  MHz  at  a  power  input  of  50-60 W 
using  a  6146  tube  in  the  final  ampli- 
fien  With  a  pi-tuned  output,  the  trans- 
mitter would  accommodate  most  any 
mobile  antenna/feedline  impedance 
requirement  with  50  ohms  being  tlic 
nominal  value. 

At  the  time  of  desisn,  automotive 
electrical  systems  were  still  in  the  tran- 
sition from  6  volts  to  12  volts.  Al- 
though most  new  cars  at  that  time  were 
12  volts,  a  lot  of  6  volt  system  \  ehicles 
were  stiU  in  existence.  As  delivered, 

die  G-77  trans- 
mitter and  power 
supply  had  inter- 
nal jumpers  set 
for  a  12V  sys- 
tem, but  could  be 
changed  to  ac- 
commodate a  6V 
system. 

Photo  B  !shows 
the  internal  physi- 
cal placement  of 
the  osdllalor  and 
multiplier  tubes. 
A  ACr.6  tube  is 
operated  as  eidier 


a  VFO  or  as  a  crvstal-c  on  trolled  oscil- 
laton  A  6CM6  is  used  as  a  butfer/muJ- 
tiplier  following  the  osciUatOL  For  the 
80m  band,  the  frequency  of  operation 
is  between  3.5  and  4X)  MH/.  and  for 
the  remaining  bands,  the  oscillator  op- 
erates in  the  region  of  7  MHz  with  the 
6CM6  multiplying  the  frequency  up  to 
die  selected  band.  During  my  evalua- 
tion. I  found  the  VFO  to  be  very  stable. 
However,  I  did  note  some  microphonic 
tendency  when  the  chassis  received 
sharp  blows  that  were  in  excess  of 
typical  vehicle  vibration.  Therefore,  I 
assume  the  crystal-controlled  option 
was  available  tor  a  fixed  frequency  net 
operation  and  not  strictly  for  reducing 
microphonics. 

Beneh  power 

To  perfoim  an  evaluation  of  the 
transmitter,  I  applied  power  from  my 
bench  supply  that  provided  1 2VAC  for 
the  heaters  and  0-25 OV DC  for  the  B+ 
circuits.  However  the  PTT  relay  re- 
quired 12VDC  if  it  was  to  be  operated 
—  more  on  that  in  a  moment. 

When  in  normal  mobile  operation, 
the  transmitter  and  power  supply 
were  idle  during  receive  in  order  to 
conserve  battery  power  But  the  issue 
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Photo  B.  This  photo  shows  the  placemem  of  the  oscillator,  frequeitcy 
muhipHer  and  PA  mbes. 


Ptwto  C  This  is  a  rear  panel  view  of  the  trasistnitier  showing  itie 
various  connecTors.  Take  fWte  cfrhe  Jones  ptJwer  connecton  antemui 
connectors,  and  the  terminals  far  optional  low  band  loading 
capacitance. 


I) 


during  bench  testing  was  how  the  PTT 
was  conllgurcd  lo  accommodate  a 
rapid  lum-ofT  of  the  transmitter  during 
the  iransilion  from  transmit  to  receive. 
By  design,  one  set  of  contacts  of  the 
PTT  relay  short  the  B+  line,  through  a 
resistor,  lo  ground  vviih  ihe  inleniion  of 
quickly  killing  the  oscillator  during  the 
trall^itiulL 

Therefore,  to  apply  bench  power  to 
the  transmitter,  I  had  to  either  apply 
t2VDC  to  the  PTT  relay  to  switch  it, 
or  to  mechanically  move  the  relay 
contacts  into  the  transmit  position.  I 
chose  the  latter  approach  and  slipped  a 
piece  of  folded  paper  between  the  up- 
per contacts  forcing  the  relay  armature 
downward.  The  benefit  was  two  fold: 
The  shorl  was  removed  from  the  B+ 
line,  and  the  antenna  coax  connector 
was  connected  to  the  pi-tuned  output 
circuit  —  the  iransmiiter  was  now  in  a 
**lninsmil"  mode. 

To  test  the  transmitter,  I  decided  to 
apply  power  in  two  steps  with  the  first 
invotving  only  the  oscillator  and  mul- 
tiplier circuits.  The  second  step  would 
activate  the  power  amplifier  once  the 
oscillator  and  multiplier  circuits  were 
found  to  be  functionaL 

Photo  C  shows  the  Jones  connector 
that  is  mounted  on  the  back  of  the 
transmitter  where  aU  power  is  applied. 
In  the  absence  of  a  mating  connector,  I 
chose  to  use  short  lengths  of  #20  bare 
copper  wife  to  lend  access  to  the 
socket  pins  To  start,  a  wire  was 
slipped  into  pins  10  and  1 1  to  pick  up 


the  B+  lines  for  the  oscillator  and 
multiplier  —  I  applied  1 75-200 V. 

Later,  when  the  power  amplifier  was 
activated,  the  wire  lead  ends  of  a  15k 
2W  resistor  were  slipped  into  connec- 
tor pins  5  and  8.  A  high  voltage  of  175- 
225V  was  then  applied  to  B+  pins  5, 
in.  and  11  (the  1 5k  resistor  applied 
power  to  pin  8).  The  purpose  of  die 
1 5k  resistor  was  to  drop  the  screen 
voltage  lo  a  value  well  below  the  voltage 
on  the  plate  of  the  6146  PA  lube, 

Aligrtmciit/trncking 

During  my  checkout  of  ihe  transmit- 
ter, I  found  only  two  problems  thai  re- 
quired attention.  The  first  was  a  lack  of 
lubrication  in  the  gears  and  shaft  bear- 
ings, I  .ubricalion  of  the  gears  and  shaft 
bearing  was  done  using  a  light  weight 
machine  oil.  Because  of  the  ai^e  of  the 
equipment,  the  switch  wafer  contacts 
were  sprayed  with  TV  tuner  cleaner  lo 
remove  the  oxides.  The  second  prob- 
lem was  the  alignment  error  between 
the  actual  frequency  generated  and  the 
indicated  dial  marking. 

The  error  involved  die  band  of  gen* 
erated  frequencies  that  exceeded  the 
indicated  dial  range  —  Lhi^  was  a 
tracking  error,  not  just  an  alignment 
offset  error,  Trackins  alisnment  in- 
volves  measuring  the  generated  output 
frequency  with  a  frequency  counter  or 
with  a  calibrated  receiver  and  compar- 
ing the  frequency  to  the  dial  marking 
as  the  dial  is  rotated  from  one  end  to 


the  other  If  the  generated  frequency 
hand  is  wider  or  narrower  than  the 
dial's  band  marlcins.  then  a  tracking 
ern)r  exists. 

An  alignment  error  would  be  as 
simple  as  an  offset  in  frequency  gener- 
ated from  the  dial's  indicated  fre- 
quency. The  10m  ceramic  trimmer 
capacitor,  us  discussed  shortly,  is  used 
to  make  minor  frequency  VS  dial 
alignment  adjustments,  NOTE:  This 
capacitor's  adjustment  affects  all 
bands,  not  just  the  lOm  band. 

Tracking  is  controlled  by  the  values 
of  inductance  (L)  and  capacitance  (C) 
that  exist  in  the  tuning  circuit  The 
width  of  the  mned  band  is  controlled 
by  ihe  ratio  of  L  to  C  values.  As  an  ex- 
ample, if  I  he  band  of  frequencies  gen- 
erated  is  wider  than  the  dial  markings, 
then  the  value  of  C  must  he  increased 
and  the  value  of  L  must  be  decreased 
in  order  to  narrow  ihe  generated  band 
of  frequencies.  Because  of  the  inter- 
action between  the  L  and  C  adjust- 
ments, the  generated  frequency  and 
dial's  band  edge  markings  must  be 
compared  after  every  adjustmenl  un- 
til the  frequency  and  the  marking 
match* 

NOTE:  I  had  a  problem  meastiring 
the  oscillator  and  muliiplier  output 
frequency  when  using  a  frequency 
counter  during  the  oscillator/ multiplier 
tests.  Only  after  the  PA  was  energized 
did  the  counter  begin  to  reliably  indi- 
cate the  correct  frequency.  Even 
though  the  counter's  detected  signal 
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Photo  D.  Tracking  and  alignment  is  performed  by  adjusnng  only 
the  L  and  C  values  shown  in  the  "OSC  GRID"  section.  AU  re- 
nmming  adjustments  are  left  unionched. 


Photo  E.  During  tracking  alignment,  the  ceramic  trimmer  ca* 
paciror  shown  mounted  on  the  hand  switch  wafer  is  the  C  value 
that  is  adjusted  for  the  10m  band. 


level  appeared  lo  be  sufficient  ^vliiie 
probing  the  multiplier  plate  coils,  the 
counter  failed  to  provide  a  stable  fre- 
quepcy  indication.  After  living  several 
antenna  and  loop  pickup  techniques,  I 
finally  gave  tip  on  the  counter  until  tlie 
PA  was  energized.  To  make  valid  and 
reliable  frequency  measurements  dur- 
ing the  tracking  adjustments,  I  used  a 
digitally  synthesized  receiver  that  tuned 
80m  through  lOoL 

Before  performing  a  tracking  a^ust- 
ment,  it  was  necessary  to  ideniify 
where  each  L  and  C  component  was 
located  for  each  baiid.  Photo  D  shows 
the  marked  metal  panel  that  holds  the 
majority  of  the  band  L  and  C  compo* 
nents.  To  perform  tracking  adjustments, 
only  the  "OSC  GRID^^  L  and  C  values 
were  touched.  I  found  no  need  to  touch 
the  remaining  adjustments  on  the 
panel.  Alignment  was  performed  first 
with  the  lOm  band  and  working  down 
to  the  80m  band  as  tlie  last  one.  The 
reason  for  starting  with  the  10m  band 
is  that  the  C  component  for  the  10m 
baod  is  fixed  across  the  main  tuning 
capacitor  and  the  adjustment  will  af- 
fect all  other  bands.  Physically,  the 
lOm  C  component  is  located  on  the 
underside  of  tiic  chassis  and  is  sol- 
dered to  a  band  switch  wafer  as  show^n 
in  Photo  E. 

Tn  genci^al,  the  technique  required  to  per- 
form a  tracking  alignment  is  as  follows: 

1  j  Adjust  the  dial  to  the  highest  indi- 
cated frequency  and  take  note  of  the 


generated  frequency.  It's  important  to 
place  the  dial  pointer  to  the  same  mark 
as  accurately  as  possible  with  each 
subsequent  setting, 

2)  Adjust  C  to  shift  the  measured 
frequency  to  that  of  the  dial  marking. 

3)  Rotate  the  dial  to  the  lowest  dial 
frequency  and  take  note  of  the  gener- 
ated frequency.  Using  a  plastic  hex 
tuning  tool,  adjust  the  L  value  to  shift 
the  measured  frequency  to  that  of  the 
dial  marking. 

4)  Because  of  flie  L  and  C  interac- 
tion, switchine  back  and  foilh  belween 
dial  band  edges  is  required  until  the 
generated  frequency  matches  the  dial 
marking. 

Unfortunately,  there  may  be  some 
disparity  between  ihe  mid-dial  mark- 
ing and  the  generated  frequency  even 
though  the  dial  end^  track.  In  such  a 
case,  some  compromise  may  be  de- 
sired to  average  the  ''diaf  error  at 
selected  dial  points.  Minor  adjust- 
ment of  the  L  and  C  values  w  ill  provicte 
the  compromise.  Repeated  checking  be- 
tween the  mid  and  end  frequencies  must 
be  done  until  die  desired  compromise 
has  been  achieved. 

Powering  the  PA 

Before  applying  power  to  the  PA  cir- 
cuit, the  50'Ohm  dummy  load  was  at- 
tached to  the  antenna  coax  connector.  1 
had  an  in-line  power  meter  ahead  of 
the  dummy  load  as  a  power  output 


monitor.  In  addition,  I  had  a  field 
strength  meter  near  the  Q-ansmitter  so 
that  I  could  observe  any  R¥  output 
from  the  transmitter  because  the  FS 
meter  is  more  sensitive  lo  an  RF  level 
than  the  power  meter.  B+  to  the  trans- 
mitter was  raised  slowly  in  order  to 
[11  like  sure  there  were  no  power  shorts 
in  the  PA  circuit  and  to  make  sure  the 
tuning  adjustments  were  close  to 
resonance  as  the  voltase  was  increased* 

At  one  point,  the  folded  paper  that 
rd  wedged  into  the  PTT  relay  contacts 
apparently  relaxed,  disconnecting  the 
load  from  the  pi-network.  The  trans- 
mitter worked  fine  after  fixing  that  mi- 
nor issue.  All  of  the  normal  operator 
controls  were  functinnaL  With  about 
200V  on  the  B+  line  {Jones  connector 
pins  5,  10,  and  11)  and  with  the  PA 
operating,  the  frequency  counter  was 
now  indicating  a  valid  ouiput  frequency. 

To  keep  tube  dissipation  to  a  mini- 
mum during  lune-up,  adjustiiienis  lo 
the  PA  were  done  quickly  to  achieve 
resonance.  Fortunately,  tlie  G-77  tunes 
easily  with  a  fairly  broad  response 
making  adjustment  quite  easy,  Once 
resonance  is  achieved  widi  the  plate 
tuning  capacitor,  tlie  output  loading 
capacitor  may  be  adjusted  incremen- 
tally, along  with  the  plate  tuning,  to 
transfer  the  greatest  amount  of  power 
to  the  load.  With  only  175V  on  the 
plate  of  the  PA,  I  hadn't  expected  to 
see  much  output  power  and  was  sur- 
prised  to  see  between  8-9W  showing 
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on  the  power  meter.  Tf  you  assume  a 
60%  efficiency,  the  input  power  was 
pfobably  in  the  20W  range.  I  suspect 
that  with  500V  applied  to  tlie  PA  plate, 
the  transmitter  is  capable  of  60W  input 
power. 

Modulator-power  supply 

The  companion  modulator-power 
supply  for  the  G-77  was  designed  for 
use  witli  either  a  6V  or  I2V  automo- 
bile system.  Because  the  drawing  as 
obtained  was  of  pt>or  quality,  1  look  the 
liberty  of  drawing  in  some  missing 
lines,  etc,  to  make  the  image  more 
useful. 

Fig-  1  shows  a  schematic  of  the 
modulator-power  supply  that  is  of 
better  quality  after  some  repair  work 


was  done  to  enhance  it.  (Unfortu- 
nately, the  schematic  for  the  whole 
rig  is  not  so  salvageable,  and  barely 
readable,)  The  design  uses  a  syn- 
chronous vibrator  lo  chop  the  DC  in- 
put power  10  create  AC  required  by  the 
power  transformei-.  The  transformer's 
output  drives  a  lialfwave  voltage 
doubler  creating  both  +25 OV  and 
+500 V  for  the  transmitter.  An  0A2 
VR  tube  obtains  power  from  the 
+250V  source  to  provide  a  stable 
+I50V  for  the  oscillator. 

One  of  the  unique  features  of  the 
Gonsei  mobile  supply  design  is  the  use 
of  relay  RL2,  whose  purpose  is  two- 
fold:  1)  to  hold  o IT  applying  HV  to  the 
PA  until  the  500V  value  has  reached 
nearly  the  maximum  value,  and  2)  to 


reduce  tlie  surge  current  through  the 
rectifiers  during  the  charge  time  re- 
quired by  tUter  capacitor  C303,  To 
achieve  the  required  time  delay,  resis- 
tor R2 16  was  selected  to  limit  the  relay 
coil  current  until  the  applied  power 
supply  voltage  approaches  an  operating 

level. 

The  modulator  portion  of  the  system 
is  pretty  much  a  straightforward  high 
power  audio  amplifier  capable  of  pro- 
ducing AF  power  approaching  35W. 
Circuit  values  have  been  selected  to 
provide  an  audio  pass  band  within  the 
range  of  300-3000  Hz.  Sufficient  feed- 
back is  provided  to  reduce  the  tendency 
for  audio  distortion  and  excessive  peak 
modulation, 

Commued  on  page  54 
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Part  12  of  good  stujf from  The  Hertzian  Herald. 


Here,  without  further  ccrcmony, 
is  another  hatch  of  tech  lips  thai 
1  hope  you  will  find  useful 

1.  Wrap  a  few  inches  of  solder 
around  the  cord  of  your  soldering  pen- 
cil or  gun.  Youll  be  glad  you  did  when 
you  find  you've  left  your  solder  roll  In 
the  basement  and  you're  on  the  roof! 

2.  Apiece  of  brown  paper  grcx:ery  bag 
is  usually  jusi  abrasive  enough  to  re* 
move  the  dirt  from  yoor  key  coniacis 
withoui  dan^aidim  the  nietal  surface.  FJes 
and  emery  pajiers  can  do  peniianent 
damage  to  the  contacts. 

3.  Never  leave  a  VOM  on  the  OHMs 
ranges.  This  can  cause  a  continuous  drain 
on  the  battery,  possibly  resulting  in 
leakage  of  battery  acid  and  destruction 
of  die  VOM's  circuit  board, 

4.  Sometimes  a  volume  control  or 
other  poteniiometer  goes  intermiucnl 
because  the  wiper  isn't  making  good 
contact  on  the  carbon  track.  Try  pull- 
ing on  the  knob  as  you  rotate  it.  If 
this  helps,  you  may  be  able  to  keep  a 
permanent   "pull"   on   the   shaft   by 

Reprinted  with  permission  from  The 
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roe Couni)  (MI)  Radio  Communications 
Association  fMCRCA). 


wrapping  ailil twisting  a  no.  24  bare 
wire  around  the  shaft  between  the 
mounting  threads  and  the  shaft  C-clip. 

5.  A  good  cutting  pliers  should  snip 
a  piece  of  paper  as  cleanly  as  a  scis- 
sors, or  nip  a  hair  off  the  back  of  your 
hand  without  you  feeling  a  pull.  Hold 
it  up  to  the  light:  The  jaws  should 
mesh  so  well  that  you  can't  see  light 
between  them. 

6.  The  tip  of  a  long-nose  pliers 
should  mesh  first,  then  as  more  pres- 
sure is  applied  the  jaws  should  mesh 
further  back.  Try  picking  up  a  scrap  of 
paper  with  ihe  tip  using  a  light  grip. 
Then  lr\^  holding  a  narrow  strip  about 
1/2  inch  back  from  the  tip  with  a  firm 
grip, 

7.  One  of  the  most  useful  tools  in 
your  kit  (and  the  hardest  to  find)  wiU 
be  a  small  steel-wire  brush,  with 
bristles  about  3/4-ii:ich  long  in  a  bundle 
about  1/8-inch  in  diameter.  You  see, 
the  most  common  cause  of  difficulty 
in  soldering  is  a  tough  oxide  coating 
which  forms  on  the  surface  of  some 
metals.  Rosin  flux  can  t  dissolve  the 
more  stubborn  coatings  to  let  the  sol- 
der through,  but  a  good  scrubbing  will 
take  it  off*  If  the  surface  is  smooth  you 
can  scrape  the  oxide  off  with  a  knife. 


8.  The  second  most  common  cause 
of  soldering  difficulty  is  not  getting 
the  work  hot  enough  to  get  the  solder 
to  bond  to  it.  Heat  the  work  with  the 
pencil,  but  melt  the  solder  with  the 
work,  not  with  the  pencil  That  way 
you're  sure  the  work  is  hot  enough.  I 
apply  the  pencil  to  one  side  of  the 
work,  and  the  solder  to  the  other  side, 

9.  Got  to  get  a  drop  of  light  nil  down 
into  a  tight  place?  Bend  a  few  inches 
of  stripped  hookup  wire  so  its  end 
reaches  down  to  the  spot  needing  the 
oil.  Then  put  a  drop  of  oil  at  the  top  of 
the  wire  and  v\  aich  it  run  down  to  the 
tight  spot 

10.  When  troubleshooting-  play  the 
—  check  the  most  likely  sources 


of  trouble  first.  Here's  the  list,  from 
most-likely  to  least-likely  trouble  areas, 

(a)  Operator  eiror.  Have  the  operator 
run  the  unit  while  you  watch. 

(b)  Connectors,  cables,  and  sockets. 
Wiggle,  Ilex,  and  jiggle  to  locale  faulty 
connections. 

(c)  Switches,  motors,  and  relays. 
Clean  the  contacts, 

(d)  Power  resistors,  transformers, 
transistors,  and  diodes.  Heat  destroys. 


Continued  on  page  38 
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(e)  Electrolytic  capacitors.  Tantalum 
eiecU'olytics  are  mure  reliable  than 
aluminum  ones. 

(f)  Small  iransistors,  diodes,  ICs, 
and  coils.  Transistor  and  IC  sockets 
fail  fai'  more  often  than  the  devices 
tlicmselves, 

(g)  Non-clcclrolytic  capacitors.  Oc- 
casionally youMl  fmd  an  open  one,  or 
one  that  leaks  DC.  but  not  often. 

(h)  Small  resistors.  It's  rare  to  find  a 
failure  here,  unless  a  failure  some- 
where else  has  caused  excessive  heatins 
of  the  resistor 

Capacitor  capers 

Choosing  a  capacitor  for  amateur 
applications  t)tten  involves  a  little 
more  than  just  getting  the  number  of 
microfarads  right  and  making  stire  the 
voltage  rating  is  at  least  as  high  as  re- 
quired by  the  circuit.  Take  aluminum 
ekrtrolytic  capacitors,  for  example. 
Manufacturers  donH  like  to  advertise  it 
too  widely,  but  the  better  ones  have  a 
tolerance  of  ±20%  —  and  that's  at 
room  temperature.  At  0  degrees  F  the 
capacitance  is  likely  to  drop  by  another 
209},  so  iliul  "lOO  fiF*  elecU-olytic  may 
end  up  having  a  value  of  60  pF! 

On  the  other  hand,  some  electro- 
lyiics  have  a  tolerance  of  -20/+80%. 
so  a  unit  marked  100  |iF  may  actually 
be  1 80  |iF.  A  few  are  marked  "GMV'^ 
(guaranteed  minimum  value)  —  so  the 
actual  value  may  be  any  tiling  above 
the  marked  value.  Using  an  aluminum 
electrolytic  in  a  timing  or  frequency- 
delemiining  application  is  generally 
not  good  practice,  unless  you  are  pre- 
pared for  variations  on  the  order  of  a 
factor  of  two  either  way.  Tantalum 
electrolytics,  although  more  expen- 
sive^ are  available  with  tolerances  of 
±10%,  and  they  have  value  changes  at 
0  degrees  F  on  the  order  of  -10%,  so 
they  may  be  acceptable. 

At  radio  frequencies,  the  losses  in 
most  capacitor  dielectric  materials  be- 
come severe.  Mylar,  polycarbonate,  and 
ceramic  types  arc  generally  not  suit* 
able  above  1  MHz  if  the  RF  across 
them  is  going  to  be  more  than  a  volt  or 
so.  I  have  seen  ceramic  capacitors  in 
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the  output  networit  of  a  QRP  transmit- 
ter get  warm  to  the  touch,  indicating  a 

serious  waste  of  power,  WeVe  talking 
less  than  20  V  nns  at  7  MHz,  Polysty- 
rene capacitors  fare  rather  well  ai  high 
frequencies,  micas  are  belter,  silvered 
micas  better  still,  and  air-dielectric 
capacitors  are  best  of  all. 

Capacitor  markings  can  be  quite 
cryptic.  Usually  a  three-digit  number 
that  ends  in  something  other  than  a 
zero  is  telling  you  the  first-digit,  sec- 
ond-digit, and  a  multiplier,  with  the  fi- 
nal value  in  picofarads.  Thus  471  means 
470  pK  and  223  means  22  000  pF,  or 
0.022  ^tR 

Tolerance  is  often  given  after  the 
value  by  a  letter  code.  Here  is  the  de- 
coding chart: 

F  =  ±l% 

G  =  ±2% 

H  =  ±3% 

J  =±5% 

K  =  ±10% 

M  =  ±207r 

Z  =  -20/+80% 

P  =  -0/-hlOO%(GMV) 

Thus,  a  capacitor  marked  104K  is 
not  104  kilofarads,  but  10  0000  pF  (or 
0.1  \iF)  with  a  tolerance  of  ±10%. 

To  add  to  the  confusion,  ceramic 
disk  capacitors  may  have  a  three-char* 
acter  code  following  the  value  and  tol- 
erance code.  The  tirst  character  is  a 
letter  specifying  the  low- temperature 


X  =  -55  dcg  C 

Y  =  -30C 
Z  =  +10C 

The  second  character  is  a  hum>>er 
specifying  the  high-temperature  limit, 
in  desirces  Celsius; 

5  =  +85C 

7=^'i25C 

The  third  character  tells  the  maxi- 
miuii  capacitance  change  (in  percent) 
over  the  temperature  range  given  by 
the  first  two  characters: 

A  =  ±l 

C  =  ±2.2 

E  =  ±4.7 

P  =  ±10 

R  =  ±15 

S  =  ±22 

T  =  +22,-33 

U  =  +22,  ^56 

V  =  +22,  "82 


Thus,   a  capacitor  marked  *'333IlC 
Z5S"  has  a  value  of  33  000  pF.  or 

0.033  |iR  and  a  tolerance  of  ±20%, 
and  may  be  used  over  a  temperature 
range  from  +10  to  +85  C  with  a  ca- 
pacitance change  not  more  than  ±22%. 
L-C  oscillators  generally  lend  to 
drift  down  in  frequency  as  the  equip- 
ment warms  up.  This  is  due  largely  to 
thermal  expansion  of  the  coil  form.  To 
compensate  for  this  drift,  special  ce- 
ramic capacitors  may  be  used  whose 
value  decreases  with  increasing  tem- 
peratiu'e.  This  negative  temperature 
coefficient  is  indicated  by  the  letter  N 
followed  by  a  number  giving  the  ca- 
pacitance decrease  in  parts  per  million 
per  degree  C.  For  example,  a  capacitor 
marked  1 80  N750  has  a  capacitance  of 
1 80  pF,  and  as  the  unit  warms  up  from 
20  C  to  50  C  (68  F  to  122  F)  this  value 
may  be  expected  to  decrease  by 
30  X  750  /  1  000  000  ^  0.022  ^  2,2% 
Ceramic  capacitors  specifically  de- 
signed to  have  zero  capacitance  change 
with  temperature  are  marked  NPO 
(Negative/Positive:  Zero). 

The  Old  Man 

The  guy  they  called  The  OH  Man? 
Sure,  I  knew  him.  Well  it  wasn't  actu- 
ally me  —  it  was  my  buddy,  AI.  I  think 
his  family  knew  him  from  way  back. 
However  it  was,  three  or  four  times 
during  our  si>phomt>re  and  junior  years 
of  high  school  Al  called  me  to  say  that 
he  had  been  invited  to  The  Old  Man's 
shack  because  he  "wanted  to  talt"  — 
and  would  1  like  to  come  along, 

The  Old  Man's  shack  was  a  two-car 
garage,  partitioned  into  operating  room, 
workshop,  and  storage  area  in  about 
the  proportions  of  l-to-2-to-3.  His  rig 
consisted  of  three  six- fool  relay  racks 
full  of  what  appeared  to  be  home-brew 
exciterSj  amplifiers,  modulators,  and 
power  supplies.  The  rig  was  dark  and 
silent,  and  he  never  turned  it  on  while 
we  were  thene.  In  fact,  I  never  heard 
him  on  the  air,  and  later,  when  I  got 
home  and  looked  up  his  call  in  the 
Callbook,  it  wasn't  there. 

His  receiver,  a  Collins  75A-2,  was 
always  on,  w  ith  CW  signals  mumbling 
softly  in  the  background.  Once,  while 
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The  History  of  Ham  Radio 

Part  14:  The  Hoover  era  comes  to  an  end. 


Radio  conferences,  now  commonly  referred  to  as  the  Hoover  Conferences,  became  yearly 
affairs  and  the  assembly  of  1925  was  no  exception.  Tlic  conferences  were  called  to  bring 
about  a  degree  of  cooperation  between  vaiious  branches  of  the  develophig  radio  industry. 


Primarily  to  cope  wiih  the  ever- 
increasing  pmliferalion  of  inter 
ference  problems  in  ihe  iiUerest 
of  the  listener  and  la  mediate  the  dijfcr- 
ences  between  broadcast  liten^e  appli- 
cants, govenimeni  regulation  became  of 
paramount  imparlance- 

This,  the  fourlh  conference,  was  to 
be  the  last  one  culled  by  the  Secretary 
of  Commerce.  Radio's  destination 
would  be  completely  revoluiionized  in 
the  subsequent  two  years  by  bringing 
about  the  needed  legislation  to  replace 
the  1912  law. 

Convening  in  Washington  on  ftd- 
vcmber  9th,  1925,  some  7(X)  partici- 
pants from  all  sections  of  the  United  ' 
States  were  present  —  and  only  for 
tbree  days.  They  soon  came  to  unani- 
mous agreements  an  all  major  issucb. 
The  spirit  in  which  various  questions 
were  approached  signified  common 
understanding  of  the  direction  which 
radio  broadcastins  was  to  take  in  the 
future. 


Reprinted  from  73  Magazine  for  Radio 
Amateurs.  Mav  I98L  where  this  was 
originally  reprinted  from  QCC  News,  a 
publication  of  the  Chicago  Area  Chapter 
of  the  QCWA. 


By  the  end  of  1925,  there  were  some 
600  radio  broadcast  stations  operating 
in  the  United  Slates  with  no  enforce- 
able regulations.  The  opinions  of  the 
conferees  were  practically  unanimous 
in  favor  of  not  limiting  the  number  of 
broadcasting  licenses  issued,  but  actu- 
ally to  diminish  the  stations  on  tlie  air  so 
thai  die  radio  listener  would  bene  fit  from 
the  reduced  interference  generated. 

What  was  tlie  radio  amateur's  posi- 
tion? At  the  conference,  the  question  of 
greatest  interest  to  amateui^  concerned 
the  retention  of  the  150-  to  2CX)-nieter 
band.  Its  takeover  was  threatened  bv 
the  broadcasters.  However,  after  seri- 
ous consideration,  no  additional  chan- 
nels were  allocated  for  the  broadcast 
service. 

Several  recorhmendations  were  pro- 
mulgated for  the  amateurs: 

L  The  opening  of  a  100  kHz  hand 
from  83.3  to  85,7  meters  (3,500  to 
3,600  kHz)  to  am  Lite  ur  phone  opera* 
lion,  the  usual  quiet  hours  applying, 

2.  The  opening  of  the  so-called  ama- 
teur 80-metcr  band  to  naval  aircraft. 

3.  The  prohibitiuu  of  spark  to  all 
waves  below  200  meters. 

These  recommendations  were  to 
take  effect  after  formal  announcement 
by    the    Department    of   Conunerce. 


Meanwhile,  the  regulations  of  the  past 
year  remained  for  amateur  guidance. 

Mr.  Hoover,  in  his  opening  remarks 
at  die  conference,  referred  in  particular 
to  the  progress  radio  had  made  during 
the  few  years  of  development, 

"It  has  been  suggested  that  the  rem- 
edy [for  congestion]  lies  in  widening 
the  broadcasting  band,  thus  permitting 
more  channels  and  making  it  possible 
to  pravide  for  more  stations.  The  vast 
majority  of  receiving  sets  in  the  coun- 
try^ will  not  cover  a  wider  band.  Nor 
could  we  extend  it  without  invading 
the  field  assigned  to  the  amateurs,  of 
whom  there  are  thousands  and  to 
whom  constant  experimentation  in  ra- 
dio development  is  so  greatly  in- 
debted. Radio  in  this  branch  has  found 
a  part  in  the  tine  development  uf  the 
American  boy,  and  I  do  not  believe 
anyone  will  wish  to  minimize  his  pari 
in  American  life.  And  if  we  did  absorb 
the  hisher  amateur  band  from  150  to 
200  meters,  it  would  not  even  solve  the 
immediate  difficulties  ..," 

The  conference  went  on  record  rec- 
ommending the  following; 

1  -  That  no  new  stations  be  licensed  until, 
through  discontinuance,  the  number  of 
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Crlendrr  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Calendar  Event  two  months  in 
advance  of  the  issue  you  want  it  to  appear  in.  for  example,  if  you  want  it  to  appear  in  the 
February  issue,  we  should  receive  it  by  November  30.  Provide  a  clear,  concise  summary  of 
the  essential  details  about  vour  Calendar  Event 


NOV  1,2 

ODISSA,  TX  The  West  Texas  ARC  will  host 
their  2002  Hamfest  on  Friday  and  Saturday. 
November  1st  and  2nd,  at  the  Holiday  Inn 
Center,  6201  E.  Hwy.  80.  Odessa  TX,  Hamfest 
hours  will  be  5  p.m.  to  9  p.m.  on  Friday,  and  8 
a.m.  lo  5  p.m.  on  Saturday.  VE  exams  will  be 
available.  Plenty  of  free  parking  spaces. 
Admission  S3,  tables  $10  with  one  free  ticket 
per  vendor.  For  more  info  contact  Craig 
Martindats  W5BU,  1719  Rosewood,  Odessa 
rX  79761.  Phone  915-366-4521  or  E-mail  to 
[w5bu@arrLnei]. 

NOV  9 

MONTGOMERY.  AL  The  Montgomery  ARC 
will  host  the  25th  annual  Montgomery  Hamfest 
and  Computer  Show  in  Garrett  Coliseum  at 
the  South  Alabama  State  Fair  grounds  located 
on  Federal  Dr.  in  the  Northeastern  section  of 
historic  Montgomery.  Admission  is  S5.  free 
parking.  Inside  flea  market  set  up  3  p.m.  to  8 
p.m.  Friday  evening,  November  8th:  and  6  a.m. 
to  8  a.m.  November  9th.  Doors  open  to  the 
public  from  9  a.m.  to  3  p.m.  CST.  VE  exams  on 
site  beginning  at  8  a.m.  Testing  by  CAVEC. 
Bring  original  and  a  copy  of  your  current 
license,  picture  ID,  and  $3  fee.  Talk-in  on 
146,24/.84,  W4AP.  Ragchew  on  147.78/.  18 
with  phone  patch  •up/#down.  449.50/444.50, 
and  449.45/444,45.  Flea  market  reservations 
are  required  to  assure  tables.  Taiigaters 
welcome  at  $2  per  vehicle  space.  For  more 
info  write  to  Hamfest  Committee,  do  7173 
nmbermilf  Dr,  Montgomery  AL  36117-7405:  or 
phone  PMat  334  272-7980  aWer  5  p.m.  CST  E- 
mail  [k4ozn@ani.nBt}.  For  late  breaking  news 
and  events,  visit  [htp-Jjschoof  troyst.e(iiP''W4apf]. 


NOV  16 

NEWTONVJLLE,  MA  TTie  Waltham  ABA  and 
the  1200  RC  will  sponsor  an  Amateur  Radio 
and  Electronics  Auction,  11  a.m.-4  p.m.  at 
Newton  Masonic  Hall,  460  Newtonville  Ave.. 
Newtonvllle  MA.  Talk-In  on  1 46.640.  Admission 
S2.  Door  prizes,  snack  bar.  For  directions  and 
more  info,  visit  the  Web  at  [http://vmw.wara64. 
org/wara/auctionMtm}:  or  contact  Ettot  Mayer 
W1MJ,  24  Hamifton  Rd,  Beimont  MA  02478. 
E-mail  [w1mj@amsat.orgl  or  phone  617*484- 
1089. 

NOV  16, 17 

FORT  WAYNE,  IN  The  30th  Annual  Fort 
Wayne  Hamfest  &  Computer  Expo, 
sponsored  by  the  Allen  County  Amateur 
Radio  Technical  Society  {AC- ARTS),  will  be 
held  at  the  Alien  County  War  Memorial 
Coliseum  at  the  corner  of  Indiana  930 
(Coliseum  Blvd.)  and  Parnell  Ave.  Open  to 
the  public  9  a.m.-4  p.m.  EST  on  Saturday, 
and  9  a.m. -3  p.m.  EST  on  Sunday.  Vendor 
setup  is  Friday  evening  and  Saturday 
morning.  Admission  is  only  $5  (good  for  both 
days)  at  the  door  ONLY.  Parking  is  $3.  There 
will  be  1,000  commercial  and  flea  market 
tables  all  under  one  roof,  containing  both  new 
and  used  radio,  computer,  and  general 
electronics  items.  The  gyest  speaker  this  year 
will  be  FCC  Special  Council  for  Amateur 
Radio  Enforcement,  Riley  Hollingsworth.  Dick 
Isely  W9GIG.  ARRL  Central  Division  Director, 
will  be  providing  a  forum;  and  Dan  Henderson 
N1ND,  ARRL  Contest  Branch  Manager,  will 
also  be  present.  Vendors  include  several 
international  ham  equipment  manufacturers. 
Activities  will  include  many  forums  and 


meetings,  and  VE  exams  on  Saturday.  Shuttle 
bus  service  will  be  provided  to  and  from  the 
commuter  airport  {Smith  Field)  and  shopping 
centers.  Talk-in  on  146.8B(-).  For  more  info, 
leave  a  message  on  the  answering  machine 
at  260-484-1314,  and  you  will  be  contacted. 
You  can  also  send  an  BASE  to  AC-ARTS/ 
Fort  Wayne  Hamfest,  P.O.  Box  10342,  Fort 
Wayne  IN  46851-0342:  or  visit  the  Web  site 
at  [http://wwwJortwaynehamfe$f.coni]. 

NOV  30 

EVANSVILLE,  IN  The  Evansville  Winter 
Hamfest  will  be  co-sponsored  by  Electronic 
Applications  Radio  Service,  Inc.,  and  The 
Ham  Station.  Everyone  is  invited  to  attend 
this  event  which  will  be  held  8  a.m.  to  2  p.m. 
Central  Time,  at  Vanderburgh  Co.  4-H 
Fairgrounds  Auditorium  in  Evansville* 
Admission  only  S5,  Talk-in  on  EARS  Wide 
Area  Repeater  Network  145.1 50('^)  Evansville 
or  146.925(*}  and  443,925(-i-)  Vincennes  (all 
use  107.2  tone).  Backup  on  145.1  lO(-) 
Evansville,  tone  107.2.  ARRL-VEC  exams  will 
be  held  at  1 2  noon.  Plenty  of  commercial 
vendors  and  indoor  flea  market  space.  Free 
lailgating  with  admission  ticket  (weather 
permitting).  Breakfast  and  lunch  will  be 
served  by  Old  Post  ARS.  For  more  info  visit 
the  Web  site  at  [http-J/w9ear.orgl  8  ft.  tables 
are  SB  each  (includes  chairs).  Wall  tables 
(while  they  last)  are  S10  each.  Add  S2  per 
table  if  payment  is  received  after  November 
15th.  Setup  times:  5  to  9  p.m.  Friday;  6  to  8 
a,m.  Saturday  (all  times  Central).  For  table 
reservations  or  info,  contact  Neit  W89VPG 
at  812-333-4116  or  812-327-0749:  or  whte 
to  Neil  Rapp,  2744  Pinehurst  Dr..  Bfoomington 
IN 47403.  E-mail  [ears@  wOear.orgl 


Neuer  siiv  die 

cominuedjrom.  page  4 

is  the  only  water  that  can  be  taken  into 
the  body  without  damage  to  the  tis- 
sues. Distilled  water  is  water  which 
has  been  turned  into  vapor,  so  that  all 
its  impurities  are  left  behind.  Then»  by 
condensing,  it  is  turned  back  to  pure 
water  It  is  the  only  water  which  is 
pure  —  the  only  water  free  from  all 
impurJUes." 
Dn  Charles  Mayor  of  the  Mayo  Clinic: 
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"Water  hardness  (inorganic  minerats  in 
solution)  is  the  under! vins  cause  of 
many,  if  not  all,  of  the  diseases  result- 
ing from  poisons  in  the  intestinal  tract. 
These  minerals  pass  through  the  intes- 
tinal walls  and  get  into  ihe  lymphaiic 
system,  which  delivers  all  of  its  prod- 
ucts to  the  blood,  which  in  turn  distrib- 
utes them  to  all  parts  of  the  body.  This  i 
is  the  cause  of  much  human  disease." 

Dn  David  Kennedy,  D.D.S.,  wrote: 
"Even  lap  water  invariably  contains  a 
variety  of  poisons   such   as   chlorine, 


chloraraine,  asbestos,  pesticides,  fluo- 
ride, copper,  mercury,  and  lead.  The  best 
way  to  remove  all  Uiese  contaminants  is 
by  distilling.'' 

One  of  the  best  buys  Tve  found  is  the 
SI  19  still  from  NurriTeani  Distillers,  Box 
7L  l^pLon.  VT  05766,  800-785-979  L  Or 
check  [  w  w  w.sieamdisiillercom] , 

Club  Talks 

Wells  il'^i  taken  a  while,  but  I'm  finally 

Continued  on  page  58 
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VHF  and  Above  Operation 


C.  L,  Houghton  W86IGP 

San  Diego  Microwave  Group 

6345  Badger  Lake  Ave. 
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Constructing  a  1296  MHz  Omni  Slot  Antenna 


Last  time,  we  described  the  use  of  N  connectors  as  the  better  choice  for  operation  over  1  GHz, 
rather  tlian  the  UIIF  connector.  Also  shown  were  the  methods  for  using  a  directional  coupler  lo 
measure  forv^'ard  power,  reducing  high  power  RF  to  a  lower  value,  allowing  lower  power  attenu- 
ators to  measure  higher  power  transnii iters,  and  reversing  the  directional  coupler  to  make 
SWR/return  loss  measurements. 


The  SWRyrcium  loss  measurements  are 
used  to  properly  adjusi  an  aiiienna  and 
bring  !i  into  agreement  at  the  frequency  of 
operation  for  besi  transfer  of  power  from 
the  transmitter  to  the  antenna,  with  a  mini- 
mum  of  power  being  reflected  back  low^ards 
the  iransmitter^  i.e.,  best  SWRyrcturn  loss 
means  maximimi  power  being  radiated  hy 
the  antenna. 

The  SWR  measurements  are  tiie  same 
whether  it  is  ai  a  frequency  of  4  MHz  or 
1 296  MHz;  it's  just  tlial  the  tools  look  a  Utile 
different.  You  could  use  a  directional  cou- 
pler at  4  MHz,  but  the  device  would  be  quite 
large  in  respect  to  one  for  1296  MH/.  As 
frequency  is  increased,  the  wavelength  fac- 
tor gels  smallen  making  devices  for  higher 
and  higher  frequencies  smaller  con^parcd  to 
their  associated  wavelength, 

SWR  vs.  return  Joss  details  are  as  follows: 
If  the  SWR  is  3: ! .  then  the  rcltim  loss  is  6  dB. 
ir2:l,  then  9.5.  If  L5:l,  then  14.  If  1.3:1, 
then  17.5.  If  L1;K  then  26> 

Construction  of  an  antenna  for  1296  MHz 
presents  several  problems,  and  while  there 
are  many  yagi-type  designs  and  other  types, 
they  require  exacting  constmction  be  fol- 
lowed to  deliver  a  quality  device.  While  a 
directional  antenna  ts  very  desirable,  I 
wanted  to  have  an  omnidirectional  antenna 
to  be  able  to  work  my  local  friends  easily 
and  see  what  is  going  on  witli  1296  MHz. 
Also.  I  wanted  a  design  for  the  antenna  that 
I  could  follow  and  constnict  with  my  drill 
prcss  and  hack  saw  and  files.  I  had  to  violate 
this  rule  a  bit. 

The  omni  design.  I  discovered,  was  an 
adoption  of  several  designs  by  both  British 
and  U,S.  amateurs  and  their  approaches  to 
construction.  1  don't  take  credit  for  Lite  origi- 
nal materiaL  just  for  the  dimensions  in  my 


finished  product.  This  was  started  with  the 
main  lubin^*  which  proved  to  be  of  a  nature 
that  1  could  not  Hnd  a  comparable  diameter 
tube  in  thinwall  brass  standard  tubing  U.S.- 
made.  compared  to  the  Britisti  metric 
equivalents,  A  search  of  other  construction 
articles  gave  me  some  confidence  to  con- 
tinue onward  and  attempt  construction  of 
the  A I  ford  slot  antenna. 

In  the  construction  of  the  1296  MHz 
Afford  slot  antenna  we  located  a  section  of 
brass  tubing  from  an  all-service  hardware 
store,  San  Diego  Hardware.  This  store  is 
quite  unique,  as  it  stocks  many  hard-to-find 
items,  besides  a  great  selection  of  quality 
tools  in  evei*y  size  and  shape.  1  have  never 
seen  a  store  have  so  many  different  sizes  of 
screwdrivers,  as  well  as  precision  and  spe- 
cialty items  such  as  taps,  dies,  and  even 
washboards.  Quite  a  unique  store  —  a  must 
if  visiting  San  Diego.  We  purchased  a  6-foot 
section  of  1-1/4  inch  bias^  tube  stock, 
enough  material  to  construct  two  slot  an- 
tennas. See  Fig.  1  for  slot  antenna  details 
of  construction. 

The  design  speciilcations  weru  confusing, 
as  the  original  construction  ardcle  used 
metric  dimensions  and  presented  problems 
in  finding  stock  of  proper  wall  and  diameter 
sizes.  We  selected  the  1-1/4-tnch  brass  tube 
as  a  compromise,  and  took  a  few  other  lib- 
erties with  slot  width  and  length  variations 
of  the  antenna. 

The  best  descripdon  of  the  antenna  1  can 
make  is  that  it  is  a  slot  cut  into  the  front 
side  of  a  toumi  tube.  The  c\a^  slot  length 
is  used  to  advantage  to  allow  exact  fre- 
quency adjustment  when  tuning  the  antenna. 
Feeding  the  antenna  balanced  in  the  center 
is  accomplished  witli  a  lenglh  of  141 ,  50  ohm 
hard-line  coax  slightly  longer  than  the 


antenna.  One  end  of  this  141  hard-line  is 
cut  into  a  balun  of  one-quarter  wavelength 
which  feeds  the  center  of  the  slot  by  being 
soldered  to  it  The  balun  as  constructed  has 
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Fig.  L  Showing  full  omni  slot  antenna  that 
Kerry  N6IZW  and  I  const  rue  fed  including 
PVCpipe  mount  u^ing  excess  remainder  of 
the  inch  and  one  quarter  PVC  schedule  40 
pipe  length  as  a  tnast  to  attach  to  the  90 
degree  phtmbing  elbow.  A  -  90  degree 
SCHD  40  I-I/4"  elbow.  B  =  SCHD  40  1-1/ 
4"  ''T\  C  =  SCHD  40  l-W  end  cap.  D  = 
J- 1/4"  fluorescent  light  Meld  "tube 
guard.  "  £  =  SCHD  40  1-1/4"  PVCpipe. 
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Fi^.  2*  200  t?/i/»  />d/i^/j  construciion  using  a  length  ofOJ4!  solid 
copper  coax.  Length  of  0.141  coax  should  be  long  enough  to  at- 
tach ha  km  and  rmike  connection  to  coclx  connector  at  honom  of 
antenna.  Bahm  slot  length  should  be  L85  to  L9  inches  long. 
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iTg.  J,  Slot  antenna  construction.  Note  top  end  of  brass  tube  has 
short  on  end  Second  short  detemnned  when  frequency  nieasure- 
i^ntsfor  1296  made  and  short  placed  8  inches  above  center  feed 
balun  on  antenim  I  cunsimcted.  Bottom  short  satne  scenario  as  top 
short  and  adjustntent  short  spacing,  8  inches  in  my  construction  test 
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impedance  of  200  Ohms.  (See  Fig,  3  for  balun  €?onsinjctioo  de- 
tails.) If  yau  waol  to  test  the  balun  for  operation,  solder  a  200  Ohin 

i/4'Wau  carbon  resistor  on  the  balun  end  and  take  a  return  loss/ 
S WR  measurement  al  frequency  of  operation  1 296  MHz,  You 
should  see  a  15  dB  return  loss  or  better  or  SWR  of  1 .5  to  1  or  less. 

The  balun  is  routed  to  the  rear  of  tlie  1-inch  lube  to  eLiminate  its 
affecting  the  slot  by  being  close  to  it  as  it  is  routed  out  the  bottom 
of  the  antenna.  Construction  of  the  balun  is  to  cut  from  and  back- 
sides of  the  outer  solid  copper  shell  of  the  141  coax  cable  180 
degrees  apart,  forming  two  disiinci  one-quarter  wavelcngtii  sec- 
tions of  coax;  we  will  call  them  leaves.  Before  cutting  the  balun  I 
removed  tme-half-inch  of  outer  copper  from  one  end  of  the  141 
coax  and  left  the  inner  Tellon  protruding  on  die  end  of  the  cable. 
Use  a  longer  section  of  141  coax  so  that  if  your  cut  fails  to  be 
accurate,  or  you  want  to  do  it  over*  you  have  the  tensth  of  141  coax 
to  accommodate  the  feed.  Better  h>nger  than  shorten 

To  make  the  balun  slot  cut  I  used  a  Dremel  tool  with  a  cutting 
wheel  that  was  0.0  J  3  inch  thick.  I  marked  the  length  of  the  quarter 
wavelength  balun  slot  at  1 .85  inches  and  held  the  coax  in  a  vise  to 
eliminate  movement,  and  while  wearing  safely  glasses  I  cut  each 
side  of  the  141  coax  slil  with  the  Dremel  tool.  Try  to  not  cut  into 
the  Teflon  center  insulator  —  do  the  job  slowly  and  as  precisely  as 
possible.  I  had  to  practice  on  the  balun  slot-cutting  procedure  two 
tirnes  before  I  was  satisfied  I  had  done  a  go^xl  job  on  ihe  Una!  cut. 

Use  an  eye  magnifier  to  be  sure  you  have  cut  through  the  copper 
eliminating  shons  in  ihe  narrow  shiL  Use  an  X-acto  knife  to  trim 
and  remove  bits  of  copper  in  the  ilui,  and  try  as  best  as  you  can  to 
keep  the  inner  copper  and  Teflon  in  contact.  Then,  when  you  are 
satisfied  that  the  balun  slot  is  the  proper  lenjjlh  and  not  shorted  by 
a  bit  of  copper,  cut  off  the  Teflon  end  of  the  141  coax  cable  trimmed 
to  the  end  of  the  copper  leaf  section,  leaving  the  center  conductor 
intact.  (See  Fig.  3.)  Now,  fold  over  the  center  conductor,  cutting 
off  the  excess  and  solder  it  to  the  center  of  one  copper  quarter 
wave  leaf  section.  Leave  the  other  quarter  wavelength  section  open 
at  the  end  of  the  slot.  This  end  of  the  balun  will  be  soldered  to  the 
center  of  die  slot  on  the  brass  tube  feeding  RF  to  the  center  of  the 
slot. 

This  completes  the  construction  of  the  quarter  wavelength  halun. 
Set  it  aside  till  construction  of  the  antenna  is  ready  for  final  assembly. 

Preparation  of  the  main  slot  antenna  construction  can  be  done  at 
home,  but  we  decided  to  bend  it  out  to  a  machine  shop  to  cut  the 
slot  length  in  the  l*l/4*inch  tube  from  side.  We  had  our  slot  cut 
into  the  lube  face  approximately  0J56  inch  wide  for  a  lengdi  of 
20-3/4  inches.  The  machine  shop  cut  the  slot  for  each  antenna  for 
$15  each.  We  forgot  an  iniportani  issue  here.  Do  not  cut  the  slot  on 
the  far  end  of  the  brass  lube.  Leave  a  short  secdon  of  tube  effec- 
tively shorting  the  end  of  the  brass  tube.  It  will  provide  rigidity  to 
your  antenna.  We  had  our  slots  cui  through  to  the  end  of  die  lube. 
This  resulted  in  the  sloi  t»owing  open  starting  at  the  cut  spacing  of 
0  J56  inch  10  something  like  0.250  at  the  far  end  of  die  lube. 

To  bring  the  slot  into  the  desired  dimension  of  0J56  inch,  I  put 
a  set  of  six  automotive  hose  clamps  on  the  slot  element  length  and 
adjusted  to  make  the  slot  conform  lo  specifications.  It  sprang  open 
again  when  I  removed  them.  I  re-upplied  the  hose  clamps,  headng 
the  brass  section  and  clamps  on  a  gas  range  to  maximum  healing 
of  the  brass  tilt  it  was  near  as  hot  as  the  two  burners  on  the  stove 
could  provide  {15  minutes). 

Slowly  reduce  the  heat  over  an  additional  15-oiinute  low  beat 
cooling  procedure.  Then  turn  off  the  burner  and  let  air-ccK)l  for  an 
hour  or  so.  Do  not  cool  wiUi  water.  Once  cool,  the  brass  has  been 
re-anncaled  and  should  show  few  springing  properiies.  Kerry 
N6IZW  developed  this  part  of  the  procedure  for  anneal! tig  die  brass 
to  conform  to  desired  width. 


Photo  A.  FVC  mounl  using  a  90  degree  ''T'\  end  cap,  and  an 
elbow,  all  1-1/4  inch  PVC  SCHD  40  finings. 


Photo  B.  Top  of  finished  slot  antenna  showini^  end  short  and 
final  short  after  adjusting  the  slot  to  resonance  at  1296  MHz. 
Same  as  Fig.  J. 


The  sloi  dimension  should  be  dose  to 
0J56  inch.  Remove  the  clamp  at  die  top 
end  of  the  slot  and  solder  a  shun  acrosJi  Llic 
open  end  of  the  slot  to  hold  il  al  0. 1 56  inch. 
Rv'Eiiu^e  the  remaining  clamps  and  check 
the  slot  dimension.  I  use  a  file  to  smooth 
out  the  remaining  lensth  of  slut  to  make  it 
uniform.  The  file  width  was  0,145  inch  and 
worked  well  to  smooth  out  the  slot  width  to 
0.156  inch. 

With  the  top  of  the  slot  shorted  or  left 
closed,  measure  down  the  length  of  the  slot 
for  a  length  of  20-3/4  inches.  Mark  this  spot 
as  the  starting  end  slot  length.  It  is  longer 
than  we  require  but  gives  you  some  fiidge 
room  to  adjust  without  repositioning  ihe 
center  feed  halun.  Form  the  length  of  141 
co^x  and  halun  to  fil  near  the  center  of  the 
slot  and  then  formed  back  to  the  rear  of  the 
inside  of  the  tube.  WTien  all  Is  formed  prq>- 
erlv  with  the  141  coax  hard-line,  dn  ihe  exact 
center  lefi  and  right  side  of  slot  center,  and 


solder  the  end^  of  the  two  leaves  of  the  balun 
to  the  slot  center  sides.  Gently  do  a  little 
jiggling  to  fmat-form  the  end  of  the  141 
coax  coming  nut  the  boilom  of  the  brass 
tube.  Solder  it  well  to  the  bottom  of  ilie  brass 
tube  to  form  a  rigid  holding  structure  to  sup- 
port the  coax  fixed  firmly  to  the  boUom  of 
the  tube.  Most  important  is  that  the  balun 
end  he  free  from  stress  from  the  coax  con- 
nector feed  end,  and  anchored  well  in  the 
rear  of  the  slot  antenna  (see  Fig,  3), 

Now  comes  the  fun.  If  you  do  not  have 
test  equipment,  then  you  might  want  to  use 
the  Slock  dimensions  I  used  in  my  construc- 
tion. If  you  have  a  microwave  power  meter 
and  directional  coupler  as  described  last 
lime  in  my  "Above  Sl  Beyond''  column,  then 
you're  ready  to  check  SWR,  or  rather  re- 
turn loss. 

With  the  directional  coupler  connect  it 
backwards  from  normal  power  measure- 
ments. This  will  allow  reflected  power  to 


be  measured  al  the  sample  port.  With  +10 
dBm  @   1296  MHz  forward  power  to  the 

antenna  I  read  a  -A  dBm  power  rellected 
with  no  antenna  or  a  short  placed  on  the 
coupler  antenna  connection.  After  replac- 
ing the  antenna  as  a  load,  check  the  meter 
reading.  Next,  solder  small  strips  of  copper 
across  the  slot  to  decrease  the  slot  length; 
then  trim  to  frequency.  Symmetrically 
change  the  length  of  the  slot  above  and 
below  the  center  halun  lap  point.  In  my 
antenna  measurement,  1  Ibund  18  inches 
to  be  ver>^  near  total  slot  length  for  best 
return  loss  (best  SWR)  ©  1296  MHz, 
Probably  could  have  done  better,  but  it  was 
good  enough  for  me.  At  8  inches  length 
(above  and  below  of  center  balun  tap  poiju),  I 
measujied  -19  dBm  power  with  + 1 0  forv^^ard 
power  used  for  Uic  lest.  SubU'acting  the  -4 
with  a  short  gives  me  a  return  loss  of  15, 

CQX\i^\ued.  on  pcige  56 


f 


Photo  C  Center  feed  of  slot  antenna  showing  each  edge  of  center 
feed  point  soldered  m  !4I  balun  side  contacts,  or  "leaves, " 


Photo  />,  Rot  Tom  end  of  slot  antenna  sboxiing  end  of  cut  slot  and 

soldered  final  adjusting  copper  strap  forming  final  adjustmemfor 
!  296  MHz 
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From  Radio  Camp  to  the  World  Championships 


A  summer  camp  for  transmUler  hunters?  Why  not?  Most  hams  have  heard  about  Radio  Camp 
hcensing  courses  put  on  by  the  wonderful  Handi-IIam  organization  in  Minnesota.  Last  year  I  told 
you  about  Radio  Camp  for  teens  in  Texas,  where  iheyget  licenses,  win  handic-talkieSf  and  do  some 
UHF  transm liter  hunting  witti  them.  This  year  brings  the  tlrst  Radio  Camp  for  lovers  of  interna- 
tional-rules on-foot  hidden  transmitter  hunting,  also  called  foxtailing,  radichorienteenng  and  ARDF, 


In  August,  eleven  would-be  champion  ra- 
dio-orienteers  from  seven  stales  went  to 
Europe,  where  they  spent  one  week  of  in* 
tense  training  at  an  ARDF  Radio  Camp,  then 
the  next  week  at  the  Eleventh  ARDF  World 
Championships  (WCs),  These  enthusiasts 
were  Dick  Arnell  WB4SUV,  category  M5(), 
Erlangen  KY;  Bob  Cooley  KF6VSE.  M6(). 
Pleasanton,  CA;  Dave  D'Epagnicr  K0QE, 
M40,  Longmont,  CO:  Bob  Frey  WA6EZV, 
M50,  Cincinnati.  OH;  Marvin  Johnston 
KE6HTS,  M50,  Santa  Barbara.  CA;  Harley 
Leach  K17XE  M60,  Bozeman,  MT;  Nadia 
Mayeva.  D35,  MooresviHe,  NC;  Gyuri 
Nagy  KF6YKN,  M40,  Maspelh,  NY:  Larry 
Noble  N0NDM,  M40,  Aurora,  CO;  Charles 
Scharlau  NZ0I,  M2 1 ,  Chapel  f  fill,  NC;  and 
Csaba  Tiszrtarto,  M2  i.  New  York,  NY 


While  ihere/they  CJteaie  closer  than  ever 
to  hearing  our  national  anthem  played  dur- 
ing the  awards  ceremony  F II  have  more  on 
the  charnpiiHiships  later,  but  firbt,  the  camp. 

Hard  work  in  Hungary 

« 

RegalSir  "Homing  In"  readers  will  recog- 
nize Gyuri  Nagy  KF6YKN  as  the  Hungar- 
ian ham  with  U.S,  resident  status  who  has 
been  teaching  and  training  stateside  hams 
in  the  fine  points  of  ARDF  since  USA  first 
went  to  the  WCs  in  1998.  Before  that,  he 
had  won  medals  in  Hungary,  where  his 
original  call  is  HA3PA. 

With  the  ARDF  WCs  taking  place  in 
Slovakia  this  year,  the  logistics  were  per- 
fect for  Gyuri  to  set  up  a  week  of  intensive 


training  ju**t  beforehand  in  his  native  horrie- 
town  of  Pecs.  (It's  pronounced  *TEDGE*' 
to  rhyme  with  '*edge*")  Helping  him  were  his 
wife  Susan  and  his  sons  Daniel  and  Thomas. 

Rules  of  the  Imemalional  Amateur  Ra- 
dio Union  (lARU)  for  WCs  permit  each 
country  to  enter  a  maximum  of  three  per- 
sons  m  each  of  the  five  age  categories  for 
males  and  four  age  categories  for  females. 
In  categories  with  more  th^u)  three  apphcants 
for  our  team,  selection  w^  based  on  perfor- 
mances on  the  First  USA  ARDF  Champion- 
ships last  summer  in  Albuquerque  and  the 
Second  USA  ARDF  Championships  last 
spring  near  Atianfa, 

ARDF  Team  USA  members  are  among 
the  best  foxiaileis  in  our  country.  Nevcrthe- 
less*  they  are  new  to  the  sport,  as  are  most 


Photo  A.  Around  the  dinner  table  after  a  busy  day  of  training  in 
Hungary  are  members  of  Team  USA  and  Team  Australia,  The 
empty  chair  belongs  to  Karla  Leach  KC7BLA,  who  took  the 
photo.  Clockwise  around  the  table  from  there  are  Bryan  Ackerly 
VKjYNa  Bob  Cooley  KF6VSE,  Manin  Johnston  KE6HTS,  Dick 
Amett  WB4SUV,  Admn  Scammell  VKJYDE  Bob  Frey  WA6EZV 
Harley  Leach  K17XF  and  Bnuc  Faterson  VK3TJN.  Standing  in 
back  are  hosts  Gyuri,  Thomas,  Daniel  and  Susan  Nagy  Csaba 
TiszUarto,  another  team  member  and  native  of  Hungary,  was  not 
present  that  evening,  (Photo  by  Manin  Johnston  KE6HTSi 
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Photo  B.  ARDF  Team  i'SA  sho\v\  thejiag  at  the  WC  opening  cer- 
emonies. In  the  front  roK  l^fi  to  right:  Dave  D^Epagnier  K0QE, 
Csaba  Tiszitano,  Larry  Noble  N0NDM,  and  Marvin  Johnston 
KE6HTS.  Back  row:  Dick  Arnetf  WB4SUV,  Bob  Frey  WA6EZV, 
Karla  Leach  KC7BLA,  Charles  Scharlau  NZ01,  Nadia  Mayeva, 
Bob  Cooley  KF6VSE,  and  Hurley  Leach  KI7XF.  Not  pictured: 
GyuriNagy  KF6YKN.  i  Photo  by  i<E6HTS^ 


Photo  C  Liirn^  Noble  N0NDM  crosses  the  80m  finish  line  and 
gets  ready  to  register  his  SPORTidem  chip.  (Photo  by  KE6HTS) 


Photo  D,  Once  a  DXen  always  a  DXer  Boh  Frey  WA6EZV  operates 
special  events  station  0M9F0X.  (Photo  by  KEOHTS) 


stateside  hams.  So  it  was  good  thai  six  mem- 
bers of  Team  (JSA  and  three  members  of 
Team  Australia  were  able  to  take  the  extra 
lime  10  attend  both  Gyuri's  training  camp 
and  the  WCs  (Photo  A), 

"Gyuri  did  a  superb  job/*  SLi\  s  Team  USA 
Co-Caplain  Dick  Anieii  WB4SUV.  "I  think 
I  did  much  belter  as  a  result  of  the  training 
camp.  It  wasn't  just  from  hunting  lots  of 
transmitters,  but  he  also  would  sit  down  with 
us  and  explain  the  types  of  courses  —  clas* 
sic,  nonclassic  and  so  forth.  As  soon  as 
Gyuri  looks  ai  a  competition  map.  he  can 
usually  tell  approximately  where  the  trans- 
millers  will  he»  and  even  which  numbers 
will  be  where*  because  of  the  distances  ihal 
must  be  traveled  by  the  various  category 
competitors.  We  benefiied  from  his  years 
of  experience," 

Agreeing  with  Dick  wat  Idng-time 
orienteer  Bob  Cooley  KF6VSE,  who  cel- 
ebrated his  60th  biilhday  during  the  WCs. 
"It's  impodant  to  make  a  lot  of  mistakes 
while  practicing,  and  work  so  that  you  don't 
make  them  in  the  ftiture."  he  explained:  *1 
goi  the  opportunitj"  to  get  fooled  in  a  varicl> 
of  ways" 

Marvin  Johnston  KF6HTS  was  on  his 
way  to  his  third  WCs.  ''Before  the  trainijig 
camp,  we  went  to  ihe  Hungarian  national 
championships,"  he  says.  ''From  what  I  un- 
de^tand,  they  weren't  differentiating  be- 
tween Hungarians  and  visitors.  If  one  of  us 
had  taken  first  place,  he  would  have  been 
ihc  Hungarian  national  champion! 

'Thai  wasnM  likely/*  Marvin  condnued, 
"because  the  Hungarian  team  candidates 
had  ihe  advantage.  They  had  been  practic- 
ing on  the  same  terrain  for  a  week.  Satur- 
day wai.  the  2m  hunt,  Sunday  was  Hi)  meters, 
and  both  were  on  the  same  map.  The  courses 


were  quite  long.  Not  surprisingly.  Gyuri 
took  a  second  place." 

Team  USA's  other  co-captain  was  Bob 
Frey  WA6EZV,  who  exclaimed,  'I  was  just 
tickled  to  death  with  that  camp!  It  was  fan- 
tastic! We  had  two  full  courses  in  a  day 
sometimes,  and  Gyuri  pretty  much  set  them 
all  up  himself.  Wc  students  were  so  thank- 
ful that  we  got  together  at  the  end  and 
bought  him  a  new  digital  camera  " 

**Gyuri  concealed  die  transmitters  very 
welL"  KF6VSE  added.  "He  put  the  flag 
about  iO  meters  away.  That  was  to  keep 
passers-by  from  s^ing  the  flag  and  stealing 
the  transmitters." 

On  to  the  main  i^ent 

The  week  of  training  passed  quickly  and 
soon  it  was  dme  to  head  for  the  WCs.  This 
year's  site  was  Tatranske  MaUiare  in  the 
High  Tatras  of  the  Slovak  Republic,  at  about 
900  meters  elevation.  Two  Slovak  hotels 
there  had  been  taken  over  for  the  exclusive 
use  of  competitors, 

WA6EZV  explained  how^  their  caravan 
got  from  Hungary  to  Slovakia.  *The  Aussies 
went  up  with  us  too,  Gyuri  drove  his  ve- 
hicle. He  also  ananged  a  mini  van  thai  I  think 
belonged  to  Csaba's  sisien  Csaba  drove  that. 
There  was  another  car  that  took  the  rest  of 
the  people  up." 

Although  the  site  is  called  the  High 
Tatras,  the  elevation  was  only  about  2,000 
feet,  much  less  strenuous  than  the  7,000- 
foot  mountains  near  Albuquerque  last  year. 
"The  weather  was  gorgeous,'*  says  WA6EZV, 
'There  was  no  rain  unul  after  the  last  hunt, 
so  we  didn't  have  to  contend  with  lightning. 
Since  it  was  usually  lightly  overcast  and  cool, 
you  could  run  without  overheating  " 


Tuesday,  September  3  was  a  day  of  prac- 
tice and  the  opening  ceremonies  {Photo  B). 
"At  the  practice,  the  Aussies  discovered  that 
they  had  left  their  RDF  antennas  in  their 
packing  tubes  down  in  Hungary/'  says  Bob 
Frey.  "Dick  and  1  loaned  them  our  spare  tape 
measure  beams.  We  had  doubled  up  on  al- 
most everything*  except  two- meter  receiv- 
ers, which  was  to  cause  us  problems  later.  I 
had  two  80m  sets  but  only  one  2m  seu  w  hich 

*  m  *  -mm 

IS  iromc: 
For  the  first  lime  in  the  ARDF  WCs, 

SPORTidciit  chips  were  used  for  accurate 
registration  of  each  competitor's  total  time 
and  the  times  to  each  fox  (Photo  C),  Time 
hmits  for  events  at  the  World  Champion- 
ships are  typically  two  hours.  This  time,  they 
were  two  and  a  half  hours*  Apparently  the 
Slovak  organiiers  knew  thai  their  courses 
were  extra  difficult. 

Bob  Frey  says,  "At  our  team  meeting  be- 
fore the  first  event,  the  last  thing  I  told  ev- 
crvone  was  to  be  sure  to  head  for  the  finish 
early  enough  to  avoid  going  overtime.  But 
five  weni  over  anyway.  The  courses  were 
the  hardest  F  ve  ever  seen." 

''The  training  camp  was  very  helpful  for 
guessing  running  times/'  says  WB4SLrv; 
"but  this  2m  course  Iboled  me.  Coming  from 
the  fox  farthest  oul  I  had  37  mi  nutes  to  make 
it  home.  1  thought  I  could  get  lo  anywhere 
on  the  map  in  dial  time,  but  ii  was  unbe- 
lievable what  I  had  to  go  throutrh. 

*There  was  only  one  good  route  "  Dick 
continued,  "It  was  a  ver>  small  corridor  of 
a  trail,  and  if  you  missed  it  as  I  did,  you  had 
a  grueling  experience  because  there  was 
only  heavy  vegetation  and  swamp.  1  had  to 
go  uphill  at  aboui  a  45-degrec  angle,  and  it 
was  a  long  uphill.  1  w as  sinking  almost  to  my 
knees  every  step  because  diere  was  water 
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PfuHo  E.  Nadia  May^xn,  Taitn  USAs  besr  j?erfbnner  m  renm  of  place' 
mem,  stands  at  the  80tn  finish  with  Charles  Scharlau  NZ0I  (left)  and 
co-captain  Dick  Arnett  WB4SUV  {right).  (Photo  by  KE6HTS) 


Photo  E  This  PiC-basid  VHF  tuner,  code-named  "OzModr  at- 
taches to  the  cover  of  the  Ron  Graham  RXI  AROF  receiven 
(Photo  from  presentation  by  WB8WFK  and  K5ATM) 


comingdown  ihe  hjllside.  When  I  got  back 
to  iJie  hotel.  I  threw  my  shoes  away." 

For  want  of  a  coil ,., 

WA6EZV  crusiied  the  2jii  finish  line  with 

45  minutes  to  spare,  bui  that  was  because 
he  could  only  hear  and  hunt  two  of  his  four 
required  foxes,  *The  local  oscillator  (L0> 
coil  oil  my  Run  Graham  receiver  apparently 
went  funky/'  he  says.  *il  worked  line  until 
we  got  to  camp  in  Hungary,  Gyuri  had  all 
his  u:ansmi tiers  operating  down  near  144.0, 
Because  the  RXI  doesn't  cover  the  entire 
4  Mil/  of  tht*  band.  I  hud  to  retune  the  LO 
down.  It  worked  fine  until  the  last  day  of 
the  camp,  then  il  quit.  Harley  Leach  KJ7XF 
and  1  worked  and  worked  on  it  and  we 
though  I  we  had  it  fixcLL  hut  on  llie  training 
day  I  couid  tell  il  stiU  wasn't  working  right. 

"Charles  had  a  spare  RXI.  so  we  took  it 
to  tlie  practice  on  Tuesday.  It  was  fine,  or 
so  I  thought,  but  it  turned  out  that  his  re- 
ceiver also  wasn't  tuning  down  low  enough. 
The  bottom  end  of  his  tuner  was  the  hom- 
ing beacon  frequency,  and  the  fox  transmit- 
ters were  lower  than  the  homing  beacon. 
They  were  so  strong  that  I  was  copying  them 
OK  on  the  image  frequency. 

*Using  Charles'  set  on  the  2m  hunt,  I  was 
able  to  hear  a  weak  image  of  one  of  the 
transmitters,  m  I  tracked  thai  down.  There 
T  heard  another  weak  image.  I  found  that. 
but  I  couldn  t  hear  anything  else,  so  I  went 
to  the  finish.'" 

Not  surprisingly,  Gyuri  Nagy  KF6YKN 
led  Team  USA  in  the  2m  standings.  Run- 
ning in  the  hotly  contest ed  M4()  category 
(males  ages  40  tlirough  49),  he  placed  fifdi 
out  of  50  competitors  with  an  excellent  time 
of  1 : 1 3:22.  Only  two  Russians,  one  Slovak, 
and  one  Estonian  did  better  in  that  eategor>' 
Another  notable  performance  was  ihat  of 
60-year"Old  Harley  Leach  KI7XE  who  was 
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17th  out  of  30  in  the  new  category^  for  men 
60  and  older.  He  was  featured  on  the  cover 
of  73  Magazine  for  January  2002. 

Tliursday  was  a  day  off  for  the  compcli- 
tors,  with  cuhural  and  sightseeing  adven- 
tures. Some  found  time  lo  operate  special 
event  station  0M9F0X  (Photo  D),  Rested 
and  recuperated,  the  competitors  were  up 
early  on  Friday  for  the  80-meter  hunt.  Their 
initial  biMrings  led  most  of  them  up  a  very 
steep  hill  right  out  of  the  starting  conidur* 

"You  had  to  see  this  hilU"  WA6EZV  re- 
calls.  "You'd  think  you  wene  near  the  top, 
but  then  vou^'d  make  a  bend  in  the  niad  and 
—  oh.  no  —  more  hill.  Fox  M05,  my  first, 
took  me  50  minutes  to  find  even  though  it 
was  only  two  miles  away.  The  wet  hill  in 
China  two  years  ago  was  a  cakewalk  com- 
pared to  this  one.  The  whole  course  had  to 
be  at  least  10  kilometers.  A  couple  of  foxes 
were  way  out  on  a  mountainside," 

Later,  KE6HTS  discussed  routes  with  two 
of  the  medalists  in  M50  category,  Oleg 
Fursa  UT4URL  of  Ukraine,  who  won  the 
gold  in  1:28:14,  indeed  ran  more  than 
10  kilometers.  Tchennen  Gouliev  UA3BL 
of  Russia  took  silver  with  a  time  that  was  less 
than  two  minutes  over  Oleg's.  but  Tcher- 
men's  route  was  only  about  8.5  kjiomciers. 

Ti  was  this  day  that  Team  USA  came 
within  two  mintttes  of  bringing  home  its  first 
medak  Nadia  Mayeva,  a  former  European 
ARDF  champion  who  now  lives  in  North 
Carolina,  took  forth  place  in  D35  category 
(women  ages  35  through  50)  by  finding  her 
four  required  transmitters  in  ]  ;49:02  (Photo 
E)-  She  was  edged  out  by  Han  Chunrong  of 
China,  who  won  the  category  bronze  medal 
10  1:47:20. 

'Out  on  the  big  course,  Nadia  thought  that 
she  was  doing  so  poorly  that  she  ahnosi  gave 
up,-'  WB4SUV  reports.  *'As  it  turned  out, 
she  missed  the  gold  by  only  a  little  more 


than  one  fox  cycle/*  USA  also  posted  team 
scores  in  four  categories  on  80m,  While  they 
weren't  medalworthy.  they  were  better  in 
some  categories  than  Austria,  Belarus, 
Bosnia-Herzegovina.  Croatia,  Estonia, 
France,  Japan.  Korea.  Netlierlands,  Norway, 
Romania,  Slovakia,  Sweden,  and  Yugoslavia, 

Karla  Leach  KC7BLA  represented  USA 
and  lARU  Region  2  on  the  Internattonal 
Jury  overseeing  tlie  competitions.  Her  as- 
signment was  Course  Marshal  at  one  of  the 
foxes.  ''She  was  out  in  the  woods  for  sev- 
eial  hours/'  says  WA6EZV,  "and  they  didn't 
give  her  a  chair  or  anything.  She  borrowed  an 
air  ptUow  from  me  just  to  have  something  to 
siton."* 

There's  a  lot  more  lo  tell  about  USA's  trip 
to  the  2002  WCs,  including  stories  about 
breaking  into  a  castle,  the  defective  trans* 
mitten  sinkholes,  and  a  bee  sting.  All  thai 
will  have  to  wait  until  next  month.  Mean- 
while, you  can  find  out  which  cciunuies  won 
medals  and  view  all  the  Team  USA  mem- 
bers' course  times  at  the  "Homing  In"  Web 
site. 

Many  thanks  to  the  ARRL  Foundation 
and  the  Colvin  Award  Fund  for  providing 
entry  fees  of  Team  USA,  which  included 
food  and  lodging  during  the  competition. 
Team  members  paid  Ibr  their  own  training 
expenses  and  ai  if  arcs. 

An  iinporlant  correction 

September's  "Homing  In"  covered  the 
2002  Dayton  Ham vcn lion  Foxhunt  Forum, 
featuring  presentations  by  several  hams  on 
technical  and  tactical  RDF  topics.  One  was 
Gerald  Schmiti  KK5YY  of  Los  Alamos, 
New  Mexico,  who  described  a  low-cost 
PIC -based  phase  locked  loop  iPLU)  tuner 
for  the  Ron  Graham  RXI  tw^o-meter.ARDF 
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The  Physical  QSY 


^ 


TIW 


Some  people  never  move  far  from  home,  while  others  find  that  moving  is  a  repeating  event.  If 
you  face  a  move,  you  may  want  to  add  a  few  things  to  your  'To  Do^'  list  that  affect  your  ham 
radio  operations. 


As  you  read  this,  rni  in  the  process  of 
moving  to  Cheyenne,  Wyoming, 
Cheyenne  is  a  beautiful  place  In  ihe  high 
plains  about  1 .000  feet  uphill  from  Denver. 
T  hadn't  worn  a  cowboy  hat  since  Rin-Tin- 
Tiii  was  a  popular  black-and-white  televi- 
sion show.  However,  that  got  remedied  in 
July  as  I  helped  provide  communications  lor 
Cheyenne  Frontier  Days  —  both  hat  and 
bools  are  required  pans  of  the  official  uni- 
fofm.  As  you  might  gtiess.  Vm  quite  pleased 
to  be  here,  hut  I  still  find  movine  to  be  an 
onerous  task.  However,  being  the  cock-eyed 
optimist  thai  1  am.  I  iry  to  find  the  silver 
lining  thai  surrounds  the  dark  clouds. 

Naturallv.  the  usual  and  customarv  issues 
that  surround  moving  are  preti>  self  evident- 
I  need  to  find  a  house  that  the  XYL  finds 
acceptable*  Need  to  arrange  for  utilities  and 
insurance  on  the  house.  There's  daycare  for 
the  kids,  tags  for  flie  cars*  etc.  When  it  conies 
to  ham  radio,  there  are  some  readily  appar- 
ent issues  to  be  resolved.  Need  to  file  a 
change  of  address  with  the  FCC  on  my  license 
arki  prognun  ihe  local  repeaters  into  my  ra- 
dios. But  with  every  challenge  there  is  an 
opportunity,  so  what  are  the  oppoitunities 
that  present  themselves  wiili  a  move? 

Here  are  a  few  to  consider.  If  you  read 
the  columns  recendy  about  setting  up  an 
emergency  HF  operations,  you  may  find 
these  categories  to  be  a  bit  familiar.  This  is 
probably  because  a  pcrmanenl  ttiove  and 
setting  up  a  temporary  station  are  pretty 
similar. 

L  Ham  shack  —  Most  shacks  tend  to 
evolve  with  equipment  being  added  after  the 
latest  hamfest  and  parked  in  whatever  loca- 
tion seems  available  at  the  lime.  Moving 
presents  an  excellent  opportunity  to  rede- 
sign the  ham  shack  in  a  logical  and  operator 
friendly  way.  Which  desk/table/hutch  do  I 
w  ant  to  use  for  my  main  operating  position? 
Do  1  want  to  have  my  main  computer  in 
the  ham  shack,  or  is  that  more  of  a  family 


computer,  now?  If  so.  do  I  want  to  netw^ork 
the  ham  shack  computer  to  the  oiiier  com- 
puters? Is  this  a  good  time  to  go  wireless 
neiv^orking?  In  my  case,  Fm  anticipating 
separating  my  APRS  system  from  my 
PAC  rOR  and  HF  system.  Fm  ihinking  se- 
riously of  putting  APRS  on  both  VHF  and 
HF  with  a  possible  Internet  gateway.  If  so, 
this  will  not  require  the  same  type  of  desk 
based  layout  as  my  main  HF  system  since 
it  will  be  primarily  an  automatic  system.  It 
will  be  located  so  that  the  feeds  from  my 
weather  station  are  readily  available,  but 
won't  require  a  comfortable  place  to  sit  for 
long  periods  since  I  don't  expect  to  be 
spending  a  lot  of  operating  time  sitting  at 
these  radios.  For  APRS  it's  more  a  check  of 
the  data  and  move  on.  On  the  other  hand, 
by  moving  APRS  out  of  the  way^  I  can  make 
my  main  HF  station  much  more  comfort- 
able with  more  room  to  spread  out.  Of 
course  lliis  also  has  me  ihinking  about  what 
gadgets  or  gizmos  would  till  up  the  space  I 
cleared.  One  last  issue  to  consider  is  deter- 
mining the  perfect  location  for  the  bam 
shack.  1  lik:e  to  be  at  or  near  ground  level  so 
I  can  get  a  proper  ground  into  the  shack.  I 
also  like  to  be  slightly  separated  from  the 
familv  so  the  noise  from  the  shack  doesn't 
bother  them,  yet  close  enough  that  they 
don't  feel  that  Fm  trying  to  avoid  them.  Fi- 
nally, the  new  lt)cat!on  must  fit  in  with  the 
overall  geographic  plan  as  determined  by 
the  XYL. 

2.  Antenna  system  —  With  the  altitude 
of  Cheyenne,  I  figtire  a  iitde  antenna  alti- 
tude should  go  a  long  \\  av.  1  have  a  Utde 
over  an  acre  and  there  are  some  pine  trees 
on  the  property,  so  there  are  some  possi- 
bilities. At  this  point  Fm  considering  a  ver- 
tical and  a  dipolc  lor  general  HF  operations 
as  a  starter.  Later,  Fm  hoping  to  add  a  tower 
w4ih  a  Yagi  for  at  least  10-20  meters  with  a 
2'meier/440\tHz  vertically  polari/cd  beam 
over  that.  On  top  of  everything  Fd  add  a 
vertical  2-meter  antenna  for  APRS,  Of 


course  there  would  be  a  few  additinruil  mis- 
cellaneous antennas  tliat  would  sprout  on 
occasion,  but  the  main  farm  would  be  pretty 
complete  with  these, 

3,  Power  system  - —  As  long  as  I'm  redo- 
ing everything,  I  might  as  well  check  out 
my  power  system.  The  preliminary  ap- 
proach Fm  going  lo  take  is  lo  power  the 
APRS  and  VHF  sy:sicms  ixom  gel  cells  ihat 
are  connected  to  the  A  &  A  Smart  Charter. 
That  should  keep  me  runniiig  for  quite  some 
time  in  the  event  of  a  power  loss.  While  I 
do  have  a  deep  cycle  trolling  battery  for  the 
HF  rig,  I  haven *t  yet  decided  on  how  to  re- 
charge that.  Cheyenne  does  have  two  natu- 
ral forces  that  are  plentiful  —  sunshine  and 
wind^ —  and  it  should  be  possible  to  tap  into 
one  of  those,  but  I  haven't  decided  which 
direction  to  take,  I  am  leaning  toward  solar 
power  strictly  because  there  are  no  moving 
parts,  but  given  the  winds  we  have,  a  wind 
turbine  might  be  more  effective.  When  I  do 
decide,  I  am  planning  on  mounting  the  deep 
cycle  battery  outside  in  a  w^eatherproof  case 
so  that  any  hydrogen  vapois  wi  1 1  be  dissipated 
without  creatine  a  fire  hazard. 

4.  Evaluation  of  potential  ha/Lirds  —  Each 
area  has  its  own  potential  hazards  to  face. 
Along  the  coast  there  is  the  danger  of  hurri- 
canes. In  California,  earthquakes  presein  a 
threat.  Here  the  most  common  events  ap- 
pear to  be  weadier*related,  with  high  w  inds 
and  severe  storms  with  tornadoes  being 
among  ihe  most  severe.  To  me  this  presents 
se^'e^al  issues.  The  first  is  ihat  Sky  Warn  will 
be  a  key  player  and  I  will  need  to  get  ori- 
ented to  the  procedures  used  in  ihi^  area. 
Second,  I  need  to  evaluate  my  station  in 
terms  of  high  wind  issues.  If  I  do  erect  a 
tower.  1  need  to  make  sure  that  it  is  rated 
high  enough  to  deal  with  the  expected  wind 
velocity.  My  dipole  will  need  to  be  installed 
so  that  it  lias  enough  give  in  the  wind  so  as 
10  preveni  the  w  ire  from  being  stretched  and 
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New  Products 


Gordon  West  Extra  C\ass 
Prep  Materials 

Gordon  West  WB6NO A  has 
released  his  new  Extra  Class 
Elemenl  4  license  prep  book 
and  audio  cassettes. 

'The  all-new  Extra  Class  test 
is  actuall)  easier  to  prepare  for 
because  some  of  the  compli- 
cLited  old  questions  were  elimi- 
nated, and  all  new  questions  are 
aclually  reworked  Advanced 
Class  and  old  Extra  Class  ques- 
dofis,"  says  West,  who  has  iden- 
litled  the  most  new  questions  on 
tlie  Extra  lest  as  the  simple  new 
rules  and  i^egolarion  uipics. 


The  book  and  tapes  cover 
all  801  questions  and  answers* 
and  an  tipheat  description  of 
the  correct  answer.  West  also 
reveals  some  of  his  classroom 
secrets  on  how  lo  spot  many 
of  the  lechnical  correct  an- 
swers BEFORE  you  begin  to 
work  out  the  problems  on  your 
calculator.  .All  calculator  key- 
strokes are  clearly  explained 
for  those  hams  who  may  be  a 
little  rusty  on  trig! 

All  Gurdon  West  training 
materials  an^  published  by  Mas- 
ter Publishing.  Inc..  and  all  of 
this  materials  are  available  ai 
ham  radio  dealers  throughout 
the  country  and  via  mail  order 
from  the  W5 YI  Group  by  call- 
ing 800-669-9594.  Gordon 
West  Technician  and  General 
Qass  books  for  beginners  arc 
available  at  Radio  Shack  stores 
everywhere  in  the  USA. 

West  regularly  travels 
widely,  attending  ham fe sis 
and  offering  training  classes, 
and  his  on-the-air  activities 
exemplify  his  active  partici- 
pation in  the  Amateur  Radio 
Service. 


2002  Christmas  Key 

In  what  is  becoming  a  ham  radio  Christmas  tradition*  Mor^ 
Express  has  n^teased  its  2002  Chrismias  Key,  a  goid-piated  minia* 
turn  biass  key  that  will  double  nicely  as  a  Christmas  tr^e  omamenL 

The  Morse  Express  key  is  a  fully  operational  miniature  key, 
liajid-ninchiiicd  from  solid  brass  and  plated  in  gold.  Tt  measures  a  tiny 
2-3/H  by  I  - 1/8  inches  at  the  base  and  weighs  a  surprising  five  ounces. 

The  2002  ke>  incoipt>raies  several  improvements  over  the  2001  key, 
including  iiuniauiie  binding  posts  ftir  cable  conrkxiion.  chased  wiring 
on  the  botHMTi.  and  an  eliony  knob.  Tlie  base  is  a  little  longer  to  accom- 
modate tlic  binding  posts,  and  a  Utde  thicker  tor  adtkd  slat^iliiy.  All  ol^ 
the  usual  adjustmenLs  (uainnion  bearing  tension,  lever  spring  tension, 
arwl  contact  sfiacing)  mv  av::ulable  by  means  of  goId-plale<.t  scrcws  with 
matching  locknuts^  and  the  iiKknied  knob  is  veiy  easy  to  use. 

The  machining  and  assembly  processes  were  done  by  hand, 
The  base  of  cdch  key  is  engraved  with  Morse  Express's  "Speedy 
Key"  logo  and  XhrisUTias  2002:"  TMs  is  a  limited  edition  of 
250  keySj  and  each  bears  an  engraved  serial  ntimber  on  die  base. 

The  2002  ChtisLmas  Key  is  $59.95  plus  s/h,  and  is  available 
only  from  Morse  Express.  Photos  and  more  information  are 
available  on  the  Morse  Express  Web  site  at  [  www  .MorseXxomj, 
where  you  will  also  find  secure  ordering  facilities. 

For  further  information,  call  303-752-3382  or  E-mail 
[n  I  f n  @  MorseXxomJ , 


Breakthrough  Product  Designed 
for  Monitoring  Professionals 

AOR  USA  has  created  the  AR-ONE.  a  new  wide-range 
communications  receiver  capable  of  monitoring  any  frequency 
from  10  kHz  to  3,3  GHz  with  excellent  sen&iiivity,  while 
providing  maximum  user  flexibility. 

'The  AR-ONE  Communications  Receiver  was  designed  and 
built  with  computer  operations  in  mind.*'  saidTakashi  'Taka" 
Nakayama  KW6L  vice  president  of  AOR's  North  American 
operations.  The  AR-ONE  has  two  RS-232C  ports  on  its  rear 
panel.  'This  will  allow  the  joining  of  multiple  AR-ONE  units. 
As  many  as  99  AR-ONE  receivers  can  be  controlled  by  a  single 
computer/* 

The  AR-ONE  was  conceived  as  a  "breakthrough"  design.  Its 
many  features  include  ten  VFOs;  1,000  memory  channels:  an 
ultra-stable  frequency  reference  oscillator;  selectable  tuning 
steps  and  resolution  down  to  one  Heru:  the  ability  lo  monitor 
AM,  NFM,  WFM.  USB,  LSB,  CW,  and  data  modes;  a  triple- 
conversion  superheterodyne  front  end;  adjustable  BFO:  higli 
intercept,  nuilli-IF  signal  output  ports  at  10.7  MH/  or  455  kHz; 
and  more. 

Operating  features  include  the  ability  to  control  all  functions 
by  computer  and  most  functions  through  the  control  head.  The 
unit  can  communicate  many  settings  and  readings  ID  the  user 
including  such  items  as  signal  bandwidth  and  the  strength  of  a 
received  signal. 

The  rear  panel  has  two  RS-232C  pottSt  an  "N"  connector 
antenna  terminal,  two  BNC  inputs,  power  input,  speaker  output, 
and  the  IF  taps. 

"The  AR-ONE  is  designed  for  professional  users,  such  as 
govemmenis,  military  applications,  law  enforcement  labora- 
tories, and  others  who  require  the  uhimate  in  a  sensitive,  wide- 
range  receiven"  said  Mr  Nakayama  "  At  this  time,  we  do  not 
have  plans  to  produce  a  version  of  the  AR-ONE  that  has  cellu- 
lar frequencies  blocked,  so  it  cannot  be  offered  for  sale  to  the 
general  public  in  the  USA."  he  said. 

With  the  ability  to  link  up  to  99  receivers,  the  AR-ONE  may  be 
an  unparalleled  resource  for  sur\'eil lance  operations  and  high  etni 
monitoring*  The  unit  can  be  installed  in  base  or  mobile  tjperations. 

The  user  has  the  flLwibillty  to  tune  in  increments  of  a  single 
Hz,  making  most  of  the  widely-used  available  RF  spectrum  tun- 
able to  the  AR-ONE.  Its  ability  lo  read  out  signal  strength  in  user- 
selectable  dBjiV  or  dBm  units  makes  direction  finding  more 
scientific,  and  its  ultra  stable  frequency  reference  brings  a  lah-qtiality 
readout  to  the  user  iji  day-to-day  operations. 

Rear-panel  IF  outputs  allow  for  secondary  signal  processing 
and  analysis.  One  example  of  a  use  for  this  feature  is»  AOR  has 
developed  a  working  prototype  of  an  APCO  25  digital  signal 
decoder  that  should  be  available  in  the  near  future,  tn  addition, 
other  accessories  or  computer  programs  make  visual  signal 
display  possible,  including  graphic  displays  for  vector  analysis. 

"The  AR-ONE  may  well  redeline  what  is  possible  in  terms 
of  monitoring,"  said  KW6L  **We  believe  governments  need  en- 
hanced tools  for  surveillance  to  keep  pace  with  communications 
developments.  One  an^  of  interest  is  the  ongoing  battle  against 
terrorism  across  the  world.  We  hope  tte  AR-ONE  can  play  a  role 
in  bringing  those  efforts  to  a  quicker  conclusion.'' 
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The  Digitrl  Port 


Jack  Heller  KB7N0 

RO.  Box  1792 

Carson  City  NV  89702 

[http://kb7no, home. att.net] 


New  and  Improved  Early  PSK31  Program 


You  mRy  not  realize  it,  but  we  are  terribly  spoiled  with  all  tlic  new  and  great  software  made 
available  for  our  hamming  pleasure.  If  you  want  to  take  a  trip  inlo  the  not  too  distant  past,  you 
win  be  amazed  just  how  far  things  have  come.  In  addition,  you  will  find  an  old  program  that  will 
perform  jusl  atx)ut  as  well  as  the  new  stuff  ivith  a  Big  Plus.  It  will  work  under  Windows  J  J,  95/98 
and  NT,  and,  get  this,  with  a  computer  as  slow  as  a  486/33.  You  just  need  one  with  a  soundcard. 


I  broke  cmL  Ihe  lalest  version  of  (he  G3PLX 
PSK3 1  software  the  other  day  and  got  it 
up  and  running,  which  was  not  ticaliy  ditTi- 
cult.  The  ledious  pans  are  mning  and  totally 
manual  operation. 

Even  with  the  $kiiupy  iiuic  tuning  win- 
dow on  this  program,  you  can  develop  a 
technique  for  ease  of  lujiing.  The  remaining 
problem  is  need  foi-  type-ahead  and  ilexible 
macros.  There  is  a  well  deveUipcd  eiiliance- 
ment  by  WD5GNR,  apUy  named  the  PSK 
Front-end.  You  get  these  two  programs  to- 
gether, iki  a  little  organizing*  and  you  will  be 
suq^rised  how  well  \hh  combination  works. 

Before  I  go  too  far,  I  must  adjiiit  to  get- 
ting in  a  bit  of  a  Iiurr>'  as  I  was  setting  this 
up  and  didn't  have  all  my  ducks  in  a  row. 
As  most  of  us  do,  I  was  excusing  my  less 
than  crisp  operating  procedure  lo  a  ham  at 
the  other  end.  Specifically,  I  had  not  gotten 
the  macros  organized  the  way  I  prefer. 

The  contact  had  never  seen  dtis  "antique" 
software  and  one  of  his  parting  comments 
was.  'i  bet  dial  makes  you  feel  like  yoii  are 
working  with  spark-gap/' Tongue-in-cheek 
commenl  of  course,  but  it  helped  put  a  few 
ideas  in  perspective  for  me,  Chiefly,  4  or  5 
years  is  like  an  etemiiy  in  theevoltiLion  of  digi- 
tal modes:  so  much  iias  happened  so  quickly. 

You  may  wain  u>  look  into  these  programs 
for  more  than  ju^t  nostalgia  purposes.  They 
will  run  under  Windows  (I  ran  them  in 
Win95)  with  a  lightweight  CPU  and  mini- 
mum RAM.  Also,  if  you  take  a  look,  you 
will  find  versions  for  die  PSK3]  software 
written  for  other  platforms  such  as  DOS, 
linu>i  and  even  a  version  lo  be  used  ^itliout 
the  soundcard  by  use  of  the  EVM  module. 

How  to  get  it  going 


You  can  download  everything  you  see 
in  use  here  as  freeware.  For  the  PSK3I 
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soft  waft,  go  toliw  Chart  on  the  Web  [http:/ 
/kb7no,home.att;netl  and  click  [http:// 
aintel.hi.ehu.es/psk31.html].  You  will  likely 
be  drawn  in  by  some  of  die  great  info  that 
you  never  knew  existed  about  PSK.i  I .  Click 
on  the  Available  Software  link  and  you  will 
see  what  I  mean  about  so  many  varieties 
available. 

To  gel  the  otlier  software  to  really  make 
this  project  tly,  again  on  The  Chan,  click 
on:  [www.al-williamsxom/wdSgnr/pskgnr, 
hrni].  Once  there,  you  are  in  for  another  in- 
formation harvest.  You  ^i\\  need  the  Help 
File,  but  that  comes  with  the  PSKGNR 
download  and  installaiion.  The  Help  file  is 
in  HTML,  so  it  will  open  in  your  browser 
when  you  need  it.  I  found  it  was  a  great  help 
as  I  was  organizing  the  macros.  Also,  you 
may  want  to  download  the  PTT  program. 
Nice  to  have  that  automated. 

Installation  goes  prett\  much  by  the  book. 
The  PSK31  software  installs  in  the  root  di- 
rectory and  ilie  PSKGNR  magically  finds 
its  wav  to  the  Program  Piles  as  it  installs.  If 
you  install  the  PTT  package,  it  goes  with 
the  PSKGNR  file. 

As  I  kK>k  back  al  this.  I  may  have  missed 
something.  The  Setup  menu  in  PSK3 1  needs 
your  call  sign  and  then  asks  you  to  desig- 
nate a  PIT  serial  port.  It  appears  the  latest 
version  1 .08  has  its  own  PTT  control  writ- 
ten in.  1  have  everything  installed  and  ii 
works,  bul  to  keep  some  of  the  confusion 
down  to  a  mild  r(jan  al  ihc  time  of  this  writ- 
ings I  brought  up  the  PSK3 1  program  all  by 
itself  and  sure  enough,  the  PTT  controls 
from  that  software  just  as  weU  as  from  the 
PSKGNR  front-end.  Tliey  do  not  fight  each 
other  as  the  transmit  control  from  either 
program  keys  the  rig.  I  will  leave  it  alone. 
See  what  works  for  you. 

Anyway,  the  setup  in  the  PSK3 1  pi*ogram 
is  very  elementary  because  the  operation  of 


the  softw^is  very  bai^e-bones.  Works  well, 
just  lacks  for  the  niceties  of  convenience. 

Enter  the  need  for  the  PSKGNR  front- 
end.  This  program  is  a  marvel  in  its  own 
right.  You  \\  ill  find  once  you  have  configured 
ihii  program  to  your  li  king  that  about  the  only 
tWns  vou  will  miss  mav  he  rig  controL  It  even 
does  some  semi-automadc  logging  Uiat really 
is  a  help. 

Many  features  made  to  order  and 
some  DIY 

The  first  thing  lo  impress  many  of  us  is 
how  one  program  can  search  aiound  a  com- 
puter with  so  many  files  and  directories, 
home  in  on  another  program  and  execute  it 
without  any  hints  from  the  operauin  At  least, 
as  best  I  recall  now,  after  the  installation  of 
the  programs,  when  the  PSKGNR  was 
booted,  it  automatically  found  the  PSK31 
program  and  booted  ic  at  the  same  time. 
There  is  a  place  under  Tools/Oplions  to  in- 
sert the  path  and  it  is  there  now,  so  if  ii  could 
not  be  found  by  ^'sniffing"  for  some  reason^ 
the  path  could  be  written  in. 

So  much  for  magic.  Under  that  Tools/ 
Option  puil-down  you  will  find  many  deci- 
sions to  make.  Fortunately,  the  Help  File 
will  do  its  job  for  you  and  get  you  through 
the  rough  spots. 

If  you  go  to  Tools/ Options/  Options,  you 
will  find  a  lot  of  choices,  Two  that  are  a  big 
help  is  to  check  ''Macro  Palette  on  start'' 
and,  if  you  have  a  CD  callsign  database, 
check  *'CD  Lookup  Window  on  start/*  If  you 
can  display  these  windows,  you  will  be  sur- 
prised what  great  crutches  they  can  be  to 
tell  what  is  going  on. 

One  of  the  reasons  for  the  palette  win- 
tlow  for  the  macros  is  there  are  no  little 
boxes  for  the  other  station's  callsign  and 
name.  You  enter  these  manually  when  a 


window  appears  after  tiittiTig  Ft 2.  W^^  there  is  no  double-click  to 
capture  those  bits  of  info. 

However,  once  the  oiher  station's  callsign  is  eniefed,  your  mac- 
ros work  (we  will  get  to  that)  and  you  can  hit  the  Lookup  Now 
button  in  the  callsign  window  and  the  CD  will  feed  the  information 
to  the  other  little  window.  Really  is  magic  and  it  gets  better  with 
some  work. 

One  more  item  before  we  hit  the  macro  depaitment  The  pro- 
gram  does  not  really  interface  directly  with  a  tog  program  but  pro- 
vision h  made  to  send  the  current  QSO  info  in  ADIF  format  to  a 
file  of  your  choice  for  reading  or  import  into  a  log  program  al  a 
later  time.  If  you  arc  like  mc  and  keep  a  running  log,  this  answers 
al  least  fifty  percent  of  the  need.  Beats  paper  and  pen. 

What's  more,  when  1  went  to  send  the  QSO  shown  in  the 
screenshot  to  the  log  file,  I  paid  closer  attention  than  1  had  on  the 
first  experiment  and  found  I  could,  at  that  point,  enter  all  the  infor- 
mation I  ever  wish  to  enter  by  taking  advantage  of  the  pop-up  screen 
Oiat  asks  details  such  as  frequency,  time  started  and  time  finished, 
etc.  In  all,  I  entered  12  fields,  then  ^hen  I  viewed  the  info,  I 
found  there  were  only  about  two  of  them  in  need  of  alteration 
before  I  would  have  impt^rted  them  into  the  log  program  of  the 
hour.  I  did  the  entry  manually,  but  if  this  were  to  be  a  permanent 
mode  of  operation,  it  wouldn't  take  much  to  make  the  entry 
nearly  aulomaled. 

Macros  —  the  indispensable  tools 

The  macros  are  not  all  written  out  for  you  as  with  some  other 
software  packages.  Some  macros  come  ready  to  run  and  seem  to 
be  written  in  stone.  I  have  about  a  half  dozen  that  nnake  me  feel 
n^ed  when  they  are  not  available, 

I  wrote  these  and  left  the  originals  intact  and  confused  myself 
with  the  disorganization-  How  this  comes  about  is  simple.  The 
PS  K3 1  software  has  1 0  macros  addressed  directly  by  function  keys 
and  you  can't  mess  with  these.  The  PSKGNR  program  has  Shift+F 
and  Conlroi+F  keys  available  and  you  can  alter  almost  all  of  these. 
The  one  I  could  not  find  a  way  to  alter  or  copy  is  the  Compose 
screen  Clear  command,  which  is  CTRL+F9* 

After  a  bit  of  reorganizing  ajid  study  I  decided  the  best  solution 
was  to  put  my  favorites  in  the  Shift+F  category.  That  made  for  the 
least  upset  in  my  usual  operating  routine.  For  a  lime  I  had  popular 
macros  spread  every  which  way  and  could  not  find  them  when 

needed. 

If  you  have  successfully  written  macros  in  plain  language  for- 
mat, this  is  not  much  of  a  stretch.  The  Help  File  will  give  you  the 
iMormation  you  need  and  lists  the  commands  that  are  available. 
Allow  yourself  an  hour  or  so  to  master  this,  and  then  operating  is  a 
fieal  pleasure. 

Now,  about  that  tuning  problem.  The  waterfall  is  small.  That  is 
the  only  way  you  can  describe  it.  The  width  is  approximately  500 
Hz  as  I  measured  it.  Nothing  like  the  2  to  4  kHz  we  are  spoiled 
with  Uiese  days. 

You  will  find  you  can  help  your  cause  a  lot  by  listening  for  the 
pitch  of  the  stronger  signals.  It  won't  take  long  to  realize  by  their 
pitch  whether  they  are  above  or  below  the  frequency  covered  by 

the  waterfalL 

Then,  as  you  cross  a  PSK31  signal,  you  will  notice  the  tuning 
indicator  above  the  waterfall  changes  color  and  becomes  yellow. 
When  the  color  is  right  you  are  close,  if  you  are  close  enough  the 
AFC  will  home  in  on  the  signal,  but  it  is  a  bit  slow,  so  it  is  best  to 
tweak  the  tuning  to  get  as  close  as  possible, 

I  found  something  while  tuning  that  I  don't  think  I  ever  realized 
when  using  this  program  in  the  beginning.  You  can  click  a  signal 
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will  enjoy  reading  about  your  adventures  in  ham 
radio— and  we'll  pay  you  for  your  articles.  Yes,  lots 
of  nice  clear  photos,  please.  Call  Joyce  Sawtelle  at 
800-274-7373  to  get  a  copy  of  "How  to  Write  for 
73  Magazine." 


Chelsea  Clock 

Clockmakers  since  1 897 
The  choice  of  The  Coast 
Guard  Foundation* 

Quartz  Ctgck 

4"  Dial 


Beautifully  hand-polished. 

Stamped  brass  case  and 

bezel. 

Curved  glass  crystal. 

Wall  or  bulkhead  mounting, 

Made  so  well  they  last  from 
generation  to  generation! 

Order  this  month  and  save 
$20! 

Your  price  $75 

Omega  Sales 

RO.  Box  376 

JaffreyNH  03452 

1  -800-467-7237 
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fVj^.  i.  Keeps  on  Tickifi\  These  two  seemingly  ancient  programs  working  hand-in-hand 
will  surprise  you.  Real  performance  with  FSKJl  on  Win  3 J,  95/98,  and  NT^  even  wiih  a 
486/33!  The  upper  left  pane  is  the  original  PSKSIsbw  as  we  used  in  the  beginning.  This 
is  an  update  to  vers.  l.OH,  but  remains  the  ausiere,  no-frills  descendeni  of  what  gave  ihe 
origifia!  thrill  to  so  many  at  the  beginning  of  the  digital  revolution.  Life  became  much 
easier  when  along  came  the  PSKGNR  front  end  allowing  customizable  macrvs,  type- 
ahead,  and  so  many  features  we  take  for  granted  nowadays.  The  upper  right  is  the  wvn- 
dow  displayitii^  the  info  from  the  QRZdisL  Works  with  all  the  popidar  databases.  Below 
that  is  the  macro  palette  which  displays  as  an  on-screen  "cheat  sheet. "  /  wrote  and 
placed  all  my  favorite  macros  in  the  Shifts  F  section  to  reduce  brain  fatigue.  Some  mac- 
ros are  written  in  stone  with  the  regular  function  keys  and  a  few  of  these  were  duplicated. 
You  can  use  at  least  30  macros  as  you  desire.  The  tuning  is  accomplished  with  the  tuning 
display  in  the  lower  left  of  the  PSK3Isbw  program  panel  Though  the  waterfall  is  only 
500  Hz  wide  and  very  shallow,  you  can  carefidly  place  your  cursor  on  a  signal  trace, 
click  itt  and  it  will  center  for  you.  When  you  ar^  properly  tuned  the  indicator  in  the  round 
tuning  window  will  change  color  and  go  vertical  as  shown.  On  idle,  an  IMD  reading  is 
given  in  this  round  area.  There  is  no  ''box''  to  display  the  other  station  *s  calls ign  or  op- 
erator name,  and  this  is  a  good  reason  to  display  the  macro  palette  (optiotwi).  Entry  of 
the  callsign  is  tnanual  into  a  pane  after  hitting  the  FI2  key.  From  there  you  can  do  call 
lookup  either  from  disk  or  the  Internet.  Plus^  when  finished  you  can  log  to  an  external  file 
in  ADIF  fonnat.  And.  if  you  are  really  adventurouSr  there  is  provision  for  contest  ex- 
changes with  increnients.  Everything  but  rig  coniroL  Have  fun. 


trace  in  the  waterfall  ami  the  spot  you  click 
will  suddenly  be  brought  to  the  center  un- 
der the  tuning  indicator.  It  take^  a  litUe  more 


Fig.  2,  Find  the  Chart. 
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care  than  what  we  have  become  used  to 
these  days  but  ii  works. 

A  Mttie  hint:  Check  and  adjust  the  'Ta  Freq 
Hz"  audio  frequency  (NET)  to  match  the  "Rx 
Fr^  H/"  (AFC).  ITiese.  even  with  the  NET 
box  checked  ai  this  station,  did  not  track  (by  a 
bunch).  IF  they  do  not  read  the  same,  tlicoQier 
station  wUJ  never  know  you  nrc  transmitting 
10  him. 

I  found  this  software,  when  treated  with 
son^  lender  respect  and  given  a  proper  appli- 
cation  of  setup  and  macros  is  a  great  perfomier 
There  is  no  problem  with  reception  and  the 
audio  drive  works  out  just  fine  as  it  was  set 
for  other  software.  The  signal  reports  were 
great  and  it  is  a  blast  to  use.  Give  it  a  try  some- 
time. Tf  you  weren't  around  in  *1he  beginniiig,'' 
you  will  see  for  yourself  what  the  pioneers 
endured  as  daey  journeyed  through  that  eariy 
dimtal  wasteland. 


Minor  irritant  resolved 

Many  of  you  recall  the  ongoing  operat- 
ing system  war  within  this  shack.  I  have 
espoused  the  merits  of  using  Win98se  for 
general  ham  use  and  it  is,  overall,  the  mojtt 
successful  of  the  various  Windows  operat- 
ing systems.  Some  hanis  report  excellent 
results  w idi  Windows  XP,  and  ihere  are  even 
a  few  who  are  usina  the  dastardly  Windows 
Me  which  gave  me  liis  and  definitely  docs 
not  work  with  quite  a  bit  of  the  popular 
hamware. 

The  local  problems  started  to  reappear  in 
a  slishtlv  different  form  as  I  added  more 
software  packages  to  this  machine.  There 
are  at  least  45  different  utilities,  ham  pro- 
grams;, and  the  necessary  word  processors, 
graphics  programs,  and  other  such  necessi- 
ties installed,  and  I  have  been  wanted  tliat 
too  many  programs  is  a  definite  no-no. 

The  major  problem  now?  The  blue  screen 
error-syndrome.  A  lot  of  it  can  be  traced 
to  background  ready-to-run  software  that 
apparently  is  conLinualiy  pawing  at  the 
gate  trying  to  get  out  while  I  am  doing 
something  else. 

I  discovered  a  fairly  simple  solution  w  htle 
tracking  down  another  utility  a  short  time 
ago- 1  downloaded  a  registry  repair  program 
named  "Registry  First  Aid  "  It  is  a  relatively 
small  easy  to  use  utility  that  quickly  and 
efficiently  removes  the  many  unwanted  reg- 
istry lines  that  confuse  the  system.  It  is 
shareware  with  a  price  lag  of  S2I  for  regis- 
tration. If  I  use  it  often  enough,  the  blue 
screens  are  a  thing  of  the  past.  The  Unk  to 
download  this  shareware  is  now  on  the  Web 
in  The  Chart, 

"Often  enough"  translates  to  several  times 
a  week.  It  only  requires  a  few  minutes  each 
tinie  ai'ound  and  really  reheves  the  tension. 
T  was  told  by  someone  in-the-know  that 
Norton  has  a  package  that  includes  a  regis- 
try repair  module  that  bears  looking  into.  I 
am  sutTe  there  are  other  similar  programs, 
but  when  you  find  one  that  suits  your 
needs  such  as  this  one  you  will  be  one 
happy  computer  user* 

Web  site  with  Cha/f  easier  to  find 

At  this  writing,  the  KB7NO  Web  site 
[http://kb7no.home.att.nei]  that  contains 
The  Infamous  Chan  which  used  to  accom- 
pany this  column  has  been  up  and  running 
for  about  two  months.  Finally,  all  the  ducks 
got  in  a  row  and  it  can  be  found  with  a  search 
on  Yahoo  h>  simply  entering  KB7NO  as  the 
search. 

This  may  sound  unnecessary  when  the 

Continued  on  page  57 
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Low  Power  Operation 


Dayton  Highlights 
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Dayton  Hamvcntion  2002  has  come  and  gone.  For  the  most  part,  the  event  went  just  fine.  Except 
for  the  wether!  This  time,  on  Friday  afternoon,  we  got  buckets  of  spring  rain.  But  it  was  a  very 
cold  spring  rain.  Everyone  was  huddled  under  sheets  of  plastic  trying  to  keep  warm.  In  fact,  it 
was  the  coldest  spring  on  record  in  the  state  of  Ohio!  Had  the  temperature  dropped  a  few  more 
degrees,  we'd  have  had  snow!  But  even  with  the  rain  and  low  temperatures,  everyone  seemed 
to  have  a  good  time;  even  the  vendors  in  the  rain-soaked  flea  market. 


Once  again,  Ten-Tec  was  the  alteniion 
leader  at  this  year's  Hanivenlion.  The 
new  Orion  HF  transceiver  generated  a  line 
of  harns  wailing  to  ask  questions  and  to  play 
wiih  the  ladio.  But  for  us  with  fewer  bucks 
to  spend  (the  Orion  comes  in  ai  $3,300), 
Itie  new  Argonaut  V  produced  jusi  as 
much  attention  as  the  Orion. 

The  Argonaut  V  is  the  latest  in  a  long  line 
of  QRP  transceivers  produced  by  Ten-Tec. 
Starting  with  the  Argonaut  505,  Uien  the 
Argonaut  509,  perhaps  the  most  popular 
QRP  transceiver  ever  made.  The  509  re- 
mained the  company's  namesake  until  the 
Argonaut  515  came  along.  The  515  u'as  a 
stripped  down  version  of  the  popular  Tri- 
ton series  100  wan  HF  transceivers.  There 
were  rumors  of  a  "super  QRP"  rig  coming 
from  Ten -Tec  when  the  515  was  discontin- 
ued. The  radio  turned  out  to  be  the  Argo- 
naut 11.  But  a  lackluster  review  in  0.^7 put  the 
screws  to  the  Argonaut  along  with  ttie  high 
power  version,  the  Delta  II.  Let's  hope  the 
Argonaut  V  does  not  follow  in  the  footsteps 
of  tJie  .Argonaut  II! 

The  Argonaut  V  —  a  closer  look 

When  the  crowds  thinned  out  enough  late 
Saturday  afternoon.  I  managed  to  gel  my 
hands  on  the  prototype  of  the  Argonaut  V, 
It's  lightweight,  coming  in  at  five  pounds. 
The  dimensions  are  2.75  by  8.5  by  9.7 
inches,  making  it  suitable  for  a  backpacking 
QRP  operation  from  your  local  pi\ik. 

The  Argonaut  V  is  constnicted  entirely 
from  surface  mount  components.  For  those 
of  us  who  are  accustomed  to  seeing  boards 
stttfiTed  with  through-hole  parts,  the  Argo- 
naut V  seems  quitL-  empty  inside.  With  a 
little  bit  of  pushing  and  shoving,  you  could 


get  the  entire  radio  inside  a  much  smaller 
package. 

The  Argonaut  V  shares  the  front  panel  and 
most  of  the  sheet  metal  work  of  Ten  Tec's 
6N2  transceiver.  The  difference  is  in  the  silk 
screening  of  the  front  panel.  Of  course,  the 
rear  apron  is  different  as  well,  .since  this  is 
where  the  PA  is  mounted. 

I  guess  you  could  call  the  Argonaut  V  a 
multipurpose  radio.  Ii  will  operate  SSB, 
AM,  FM.  and  of  course  CW,  using  Ten- 
Tec  *s  famous  break-in  keying.  This  may  be 
the  first  QRP  transceiver  that  can  operate 
AM  transmit  right  out  of  the  box.  Those 
boys  on  7290  will  be  in  for  a  treat! 

The  Argonaut  V  will  also  operate  aU  the 
latest  digital  hkhJcs  including  PSK3 1 .  In  fact, 
the  Argonaut  V  is  available  with  optional 
TXCO  for  industrial  strength  stahilitv. 

Why,  there^s  even  an  optional  fan  for  the 
rig,  too,  A  fijn  lor  a  QRP  rig?  Yea,  I  asked 
the  same  question  and  was  told  that  some 
of  the  digital  modes  such  as  RTTY  and 
SSTV  are  used  at  QRP  levels,  too.  Under 
constant  key-down  conditions  such  as  these, 
a  small  fan  helps  keep  the  PA  transistors 
coot* 

Like  the  Jupiter,  the  Argonaut  Visa  soft- 
ware-defined radio.  Vou  can  easily  add  new 
features  to  the  radio  by  dowTiloading  the 
latest  firmware  from  Ten-Tec, 

Did  I  mention  that  thcre*s  a  choice  of  34 
software -defined  DSP-controlled  filters?  In 
addition  to  the  DSP fi hers,  there's  memory 
scanning  and  band  scanning.  And,  oh  yeah, 
let's  not  forget  about  the  general  coverage 
receiver,  too. 

You  can  have  this  and  a  lot  oK^re  for  $749. 
Add  the  TXCO  for  an  additional  $54  at  the 
time  of  purchase* 


I  suspect  that  the  Argonaut  V  will  be  a 
winner  with  the  QRP  gang! 

QRP  RF  amplifiers? 

There  were  two  at  Davton  this  year.  The 
first  one  was  the  long  awaited  amphfier  for 

the  K2  by  ElecrafL 

The  ampliner  mounts  to  the  inside  top 
cover  of  the  radio.  The  top  of  the  case  then 
holds  the  heal  sink.  Designed  to  produce  up 
to  100  watts  of  RF,  the  new  ampUfier  will 
help  Elecraft  attract  new  customers. 

Robert  Freiss  N6CM  introduced  a  small 
amplifier  to  match  the  Kl  transceiver.  Here 
are  some  specifications: 

•  Operation  on  (l\c  bands.  40,30,  20, 17, 
and  1 5  meters. 

■  Only  two  low  pass  filters  are  needed  for 
the  five  bands. 

•  Provision  for  automatic  band  sw  itching 
is  included. 

■  Power  output  of  50  or  100  watts,  de- 
pending on  version. 

Continued  on  page  58 


Photo  A.  The  50  wan  amplifier  shown  op- 
erates CW  only  on  the  40-,  SO-,  20-^  17-  and 
15-meter  hands,  li  is  pretty  easy  io  bmldfor 
I  the  binider  of  moderate  experience. 
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Your  Turn  for  a  Coii  Winder 

conlinuedfrom  page  J  5 

Notes 

1.  See  Buililing  a  Universal  Coil 
Winding  Mavhine.  by  David  J.  Gin- 
gery, ISBN  1-878087- 1 0-X,  published 
by  David  J,  Gingery  Publishing  and 
available  from  Lindsay's  Technical 
Books,  RO.  Box  538,  Bradley  IL 
60915-0538,  telephone  815^935-5353, 
Wc  b  siie  [  h  Up :  // vv  w  w.  lindsay .co  m  ] . 
$8<95  pliis  postage.  (Amazon.com  car- 
ries many  of  Gingery *s  works,  but  not 
this  particular  booklet.) 

2.  Machine  parts  and  supplies  are 
available  from  several  industrial  sup- 
ply houses.  One  thai  I've  dealt  widi 
and  that  will  sell  small  quantities  to  in- 
dividual purchasers  is  MSC  Industrial 
Supply  Co.  Orders  may  be  placed  via 
their  Internet  ordering  site:  [http:// 
www,mscdirectxom|.  Table  1  shows 
parts  available  from  MSC, 


Automotive  Battery  Voltage 
Monitor 

continued /mm  page  2 1 

power  supply  voltage  from  lOV  to 
16V  to  test  the  circuit.  The  LEDs  will 

light  over  the  voltage  ranges  determined 
by  the  voltage  dividers  described  earlier 
If  Uimsition  voliases  different  from 
those  designed  are  observed,  check  for 
proper  installation  of  R2,  R3,  R4,  R5, 
and  Dl.  Now  there  is  an  easy  way  to 
monitor  v ullages,  with  this  automotive 
battery  voltage  monitor. 


in  Fig,  3»  the  equivalent  resistance  is 
found  by  calculating  the  equivalent 
resistance  of  R2  and  R3  in  parallel, 
call  it  R2\  The  parallel  equivalent  of 
R5  and  R6  is  found  call  it  R6'.  R4  and 
R6'  arc  added,  call  it  R7\  Then  the 
equivalent  of  R2'  in  parallel  with  R7'  is 
calculated  and  added  to  Rl  to  produce 
the  equivalent  irsistance  of  the  network. 

Ohm's  law  is  basic  to  electricity,  and 
it's  a  law  that  hasn't  been  broken;  it 
hasn't  eveii  been  beait.  It  isn't  ahvavs 
obvious  where  to  apply  Ohni^s  law  in  a 
complex  circuit,  but  slail  by  finding 
the  equivalent  resistance  of  all  the  par- 
allel blanches,  and  then  adding  the  se- 
ries  elements  together,  and  it  will 
untangle.  You  can  always  just  measure 
the  voltage,  but  when  you  have  to 
know^  the  power  that  will  be  dissipated 
or  what's  going  to  happen  when  you  ap- 
ply a  load,  it's  necessary  to  know  the 
internal  resistance.  Ohm's  law  to  the 
rescue. 


No  Place  Like  Ohm 

continued  from  page  29 

drops  From  9  volts  to  8.8  volts  when  a 
2,2k  load  is  applied,  the  voltage 
dropped  across  the  equivalent  internal 
resistance  is  0.2  volts  and  the  current 
Causing  the  drop  is  8.8V/2.2k  or  4  x 
tO"^  A,  The  internal  resistance  is  calcu- 
lated to  be  0.2V/4  x  1 0'^=  50  ohms. 

A  complex  circuit  may  seem  to  be  in- 
timidating, but  it  can  be  simplified  by 
calculating  the  equivalent  resistance  of 
all  the  parallel  branches  and  then  sol\  ing 
for  the  equivalent  series  circuit, 
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Solid  State  Junk  Box 
Thermometers 

continued  JTom  page  32 

The  ii^er  D8  being  6.2  volts»  we 
need  a  total  resistance  of  R6,  R7,  and 

R8  of  5.166k  ohms  to  provide  the 
wanted  1*2  mA.  That  implies  that 
trimpot  R6be  adjusted  to  3J95k  [ihim. 

Reconnect  the  connection  between 
Ml  attd  R7.  With  the  constant  current 
set  at  about  8  to  9  mA,.  D8  will  be 
operating  near  its  listed  test  current. 

As  in  the  prior  unit,  the  sensor  is 
mounted  to  a  three-way  post  to  allow 
for  remote  operation  when  so  desired. 
Do  not  forget  the  black  shrink  tubing 
on  die  sensor  section  if  any  testing  of 
liquids  is  anticipated.  The  power 
source  may  be  from  plus  12  volts  to 
plus  24  volts  with  no  ill  effects.  It  is 
brought  into  the  enclosure  with  a  min- 
iature 1/8-inch  jack  so  as  to  match  one 
of  the  plugs  on  a  300  mA,  plus  1 2  volt 
wall-wart  power  supply. 

In  both  units,  the  components  were 
mounted  on  an  epoxy  hoard  with  100 
thousandths  centers,  and  the  board 
mounted  on  the  meter  posts. 

Now,  you  can  show  your  dearest  that 
you  really  did  have  a  use  for  your 
"good  stuff,"  . 


Going  Over  a  Gonset  G-77 

coniinui^d  from  page  36 

Coaclusioji 

This  was  my  first  exposure  to  a  G-77 
Gonset  transmitter.  After  w^orkin^  with 
iu  I'm  impressed  with  the  quality  of 
the  mechanical  and  electronic  design, 
Considerations  were  taken  to  make  the 
■transmittci"  user  friendlv  and  to  make  it 

■r 

suitable  for  mobile  operation  where  vi- 
bration and  temperature  create  a  hos- 
tile environment.  Yet.  the  VFO  and 
tuning  stability  satisfy  the  application. 

Perhaps  one  feature  that  is  outstand- 
ing for  a  1957  piece  of  equipment  is 
the  ease  of  tuning  the  VFO  to  a  nearly 
exact  frequency  and  I  suspect  that  the 
transmitter's  frequency  was  easUy  ad* 
justed  with  the  vehicle  in  motion.  With 
the  fairly  broad  PA  tuning  adjust- 
ments, "critical"  tuning  was  probably 
not  an  issue. 

If  you  happen  to  have  access  to  a 
G-77  transmitter  and  are  interested  in 
either  AM  or  CW,  1  suspect  that  you'll 
enjoy  working  with  the  Gonset.  For 
CW  operation,  a  key  click  filter  will  be 
required  73! 
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The  Old  Man  was  rummaging  in  a 
junk  box,  I  reached  for  the  tuning  knob 
to  get  the  feel  of  this  paragon  of  re- 
ceivers, and  he  put  me  in  my  place 
with  a  curt.  '*Please  don't  monkey  with 
the  receiver." 

Well,  The  Old  Man  had  said  he 
wanted  to  talk,  and  talk  he  did  —  for 
nearly  two  hours.  He  regaled  us  with 
stories  of  how  the  Radio  Inspector  had 
threatened  to  confiscate  his  spark 
transmitter  one  Friday  back  in  '24  be- 
cause he  was  inter fcring  with  Great 
Lakes  shipping  traffic,  and  by  the  next 
Monday  he  had  his  first  vacuum  tube 
rig  on  the  air.  He  told  of  being  an  engi- 
neer at  a  local  radio  station  in  the  '30s 
and  climbing  a  2(>0'-foot  tower  in  the 
wintry  darkness  to  make  an  antenna 
repair  in  time  for  Amos  and  Andy,  We 
heard  how  he  was  in  the  South  Pacific 
during  World  War  II,  training  island 
natives  who  didn't  know  a  word  of 


English  to  copy  code  by  rote  memory: 
dot -dash,  write  an  A;  dash-dot-dol-dot, 
write  B;  and  so  on.  His  eyes  sparkled 
as  the  names  of  hams  and  radio  men  he 
had  known  rolled  uiT  his  tongue  by  die 
dozen*  and  he  seemed  to  expect  that 
we  should  know  ihese  people  as  well 
as  we  knew  our  classmates  in  school. 

Finally,  he  wound  down  and  said, 
"Well,  this  is  boring  lo  you.  Now,  how 
would  you  boys  like  some  radio  partii, 
on  the  square?" 

Al  managed  to  say,  "Sure!"  but  I 
could  only  hope  that  The  Old  Man 
read  the  wide  grin  that  broke  out  on 
my  face  as  a  "Yes!''  That  first  visit  he 
gave  me  a  power  supply  for  my  VFO. 
(1  had  just  gotten  my  General.)  It  used 
a  type  80  rectifier,  so  it  must  have  been 
from  the  early  '30s  or  late  '20s.  I  had 
ridden  my  bike  over,  and  it  was  a  real 
struggle  to  keep  that  bulky  thing  under 
my  left  arm  while  managing  the  bike 
with  my  right 

By  the  second  visit  Al  was  driving, 
and  we  made  sure  the  trunk  was 
cleared  out  before  we  came.  Good  ihing, 
too,  because  that  time  he  gave  me  an 
old  Hallicraflers  AM  transmitter;  it 
must  have  been  three  feet  wide  and 
weighed  over  a  hundred  pounds.  On 
other  visits  we  came  away  with  an- 
tenna tuners,  microphones,  transmitting 
lubes,  and  500- wall  power  iransformers. 

He  mentioned  that  the  transformer 
secondary  was  900  volts  uns,  and  when  I 
asked  him  what  "rms''  meant.  The  Old 
Man  practically  exploded:  **How  can 
you  do  anything  in  radio  if  you  dont 
know  what  rms  means?"  So  he  sat  me 
right  down  and  explained  it  to  me,  and 
even  though  I  was  still  a  little  shaky  on 
the  details,  I  told  him  that  I  understood 
itperfectiy^  Yes,  sir! 

Well,  that's  about  all.  We  were  sup- 
posed to  see  The  Old  Man  again  one 
Saturday  in  late  May,  but  Al  got  a  call 
on  Friday  that  they^d  taken  him  to  the 
hospital,  and  a  few  days  later  we  heard 
that  he'd  died.  What  with  school  and 
nie  starting  my  first  job  about  then,  1 
never  did  find  out  what  happened  to  his 
garage  full  of  stuff  and  that  untouchable 
75A-2. 

Say,  look  ^  Fve  got  to  be  gelling 
home.  The  kid  across  the  street  is  into 
computers,  and  1  told  him  that  if  he'd 
come  over  after  supper  Td  give  him 


my  old  PC,  and  a  modem  and  some 
other  junk.  It's  funny  —  that  kid 
comes  over  and  gets  me  talking,  and 
he  doesn't  leave  for  maybe  two,  three 
hours.  I  was  telling  him  about  my  first 
computer,  an  Apple  II  —  and  I  don't 
think  he'd  ever  heard  the  name  of 
Steve  Wozniak  before.  And  he  didn't 
know  what  TTL  levels  were!  Now, 
how*s  he  going  to  do  anything  in  com- 
puters if  he  doesn't  know  what  TTL 
levels  are? 
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Stations  is  reduced  and  until  it  shall  be 
in  the  interest  of  public  service  to  add 
new  stations, 

2.  Thai  public  interest  as  represented 
by  service  to  the  listener  as  opposed  lo 
private  desire  be  the  basis  for  the 
broadcasting  privilege. 

3.  That  fiirUier  division  of  lime 
among  stations  is  not  in  the  interest  of 
public  service  and  thai  the  Department 
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saline  to  grant  any  more  licenses  un- 
til the  pnesenl  nember  of  siaiions  is 
substantially  reduced. 

4.  That  duplication  of  ^^eqy^i^ 
not  be  permilled  in  the  case  of  stations 
of  greater  than  500  waits  of  power. 

5.  That  advertising  efforts  via  the 
broadcast  be  confined  to  the  providing 
of  meritorious  programs  which  build 
goodwill  for  the  sponsor, 

6.  Thai  in  issuing  licenses,  the  De- 
partment uses  discrimination  looking 
toward  the  h>cation  of  all  broadcasting 
stations  outside  of  conirested  centers. 

7.  That  Congress  be  requested  to  en- 
act new  radio  legislalion  veslirig  the 
adinintstratiiin  of  radio  in  the  Secre- 
tary of  Commerce,  subject  to  approval 
of  an  appropriate  court. 

With  the  unanimous  adoption  of  the 
many  reports  and  resolutions^  at  this 
conference,  the  radio  industry  at  last 
came  to  the  ncalizatif^n  that  a  new  law 
was  a  pressing  necessity  and  new  legis- 
latitm  must  be  prepared  as  the  next  big 
effort  by  Congressman  While,  and  as 
was  indicated  by  the  report  of 
Hoover's  committee  on  legislation,  could 
now  receive  unanimous  arfirmative 
consideration. 

Fourteen  years  of  haphazard 
gnivvth  come  to  an  end 

Without  a  charuie  in  radio  legislation 
in  14  years,  especially  since  the  end  of 
World  War  L  Herbert  Hoover  had  been 
m  control  and  guided  the  radio  devel- 
opments as  Secretary  of  the  Depaitment 
of  Commerce,  These  wcrc  chaotic  years 
lor  radio.  The  radio  aJiiateur  was  in 
the  forefroni  of  practically  all  major 
progress  made  in  radio,  especially  wiih 
the  support  and  cooperation  of  the 
Commerce  Department. 

With  radio  neglected  by  Congress- 
men, and  court  cases  looming  on  the 
hori/on,  Herbert  Hoover  was  now 
willing  to  surrender  further  attempts  at 
assigning  waveleniiths  and  renulating 
limes  of  operation  and  power  of  sta- 
tions. He  was  ready  to  renounce  the 
ahst>lute  control  of  broadcasting. 


Say  you  saw  it  in  73! 
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not  had  for  my  construction.  Equivaleiit  to 
about  IJ  to  1  SWR. 

I  mentioned  using  SCHD  40  PVC  pipe 
and  fittings  to  construct  a  mount  and  a  pro- 
tective cover  Testing  the  PVC  SCHD  40 
pipe,  it  proved  unworthy  of  RF  operation 
as  it  detuned  the  ^Iol  very  bad.  I  then  came 
across  a  fluore^scciit  light  plastic  ckar  shield 
that  iK  used  to  slip  over  fluorescent  lubes 
of  4-fooi  length  and  it  malched  exactly 
the  1-1/4  inch  PVC  SCHD  40  fittings.  Test- 
ing the  clear  fluorescent  tubing  it  proved  to 
have  no  effect  when  held  near  the  slot, 
making  a  good  tightweighi  cover. 

I  drilled  holes  for  condensed  water  to 
evaporate  out  of  the  bottom  of  ihe  PVC  pipe 
cap  when  the  coax  connector  was  also  at- 
tached, The  SCHD  40  fittings  used  were  an 
inch  and  one  quarter  'T",  a  90  degree  el- 
bow, and  iwo  end  caps.  A  length  of  SCHD 
40  pipe  U)  feel  long  was  secured  to  serve  as 
a  test  ntount  pole.  Two  short  sections  of  pipe 
are  needed  to  fit  the  end  cap  and  elbow  to 
the  'T'  filling.  Cut  the  length  of  lluores- 
cent  clear  tubing  to  fil  the  dimensions.  I  used 
a  small  piece  of  cai'dlroard  to  fit  iJic  lirass 
liibimj  in  the  center  of  the  clear  tubln*^  for 
rigidity,  to  prevent  rattling  around  inside  the 
clear  tube. 

The  brass  tube  use  was  inch  and  one  quar- 
ter brass  with  a  fiftV'ihousandths-thick  wall 

■r 

The  skn  cut  into  the  britss  tube  is  approxi- 
mately 0J56  inch  wide  and  was  cut  20-3/4 
inches  long.  The  actual  slot  was  reduced 
with  soldered  copper  strap?;  to  eight  inches 
for  best  operation. 

The  slot  antenna  is  quite  forgiving,  as 
Kerry  N6IZW  positioned  his  slot  sUghtly 
difiercnl  from  mine  and  his  worked  just  as 
well.  I  chose  to  space  the  feed  in  the  center 
of  the  excessively  long  slot  and  tunc  troni 
both  ends  wiUi  adjustable  shorting  straps. 
This,  versus  moving  the  feed  lo  aecommo- 
date  tuning  adjuslmenis.  Both  antennas 
w  ork  well  and  are  used  for  the  Microwave 
Net  held  every  Monday  evening  on  1296.4 
MHz.  and  the  Palomar  Club  Repeater 
146.73^  at  9  pan.  every  Monday  except  the 
3rd  Monday  of  the  month.  That's  reserv  ed 
tor  informal  meetings  ai  N6IZWs  QTH  at 
7  p.m.  The  net  is  open  forum  for  microwave 
acdvi  lies  for  all  interested  amateurs  to  check 
in. 

About  SCHD  40  PVC  pipe 

The  pipe  OD  is  1.665  inches  and  its  TO  is 
1 .470  incties.  Why,  ihen^  do  [hey  call  it  *1nch 
and  one  quarter"  PVC  pipe  ?  Trust  mc,  it's 

printed  right  on  the  fitting,  inch  and  one 


quaner!  Never  figured  that  question  out.  The 
clear  plastic  fluorescent  tube  covering  h 
1 .660  inches  OD  —  neat,  the  dimension 
worked  out  for  die  PVC  end  caps.  Call  light- 
ing retailers,  especially  comjiiercial  tluores- 
cenL  light  dealers,  and  ask  for  fluorescent 
I  light  shields  called  "Tube  Guards.''  They 
usually  accompany  a  rotating  black  printed 
mesh  to  at  low  adjusting  the  light  bri^hniess 
on  desk  cabinet  lights  lor  comiiieicial  ap- 
plications. You  only  want  the  clear  coven 
and  ii"s  very  inexpensive  —  about  $3  for  a 
4-foot  section. 

Well  ihais  it  fortfias  time.  I  hope  you 
have  found  another  kern  to  add  to  your  an- 
tenna farm,  as  well  as  the  methods  to  test  it, 
73,  Chuck  WB61GR  M 
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receiver.  It  could  also  be  adapted  to  other 
VHF  sets  that  are  based  on  the  MC3362 
mo  no  I  i  thic  rcc  ei  ver  IC . 

In  the  "Homing  In"  write-up,  [  mistak- 
enly gave  KK5YY  sole  credit  for  develop- 
ing the  tUEicr  circuit.  Actually,  il  was  a  joini 
project  of  Jerry  Boyd  WB8WFK  and  Mike 
l\Midley  K5ATM  from  nearby  Albuquerque. 
They  couldn*t  gu  to  Day  ion  this  year,  so 
KK5YY  gave  the  presentation- 
Several  radio-orienieers  from  Albuquerque 
used  prototypes  of  this  tuner  at  Uie  2(302 
USA  ARDF  Championships  in  April  (Photo 
F),  Jerry  and  Mike  are  sdll  perfecting  their 
PIC  software  and  arranging  for  a  circuit 
boards  so  the  project  isn't  quite  ready  for 
publicaiion.  In  the  meantime,  \i)u  can  contact 
them  directly  for  more  iofomiation, 

Thafs  all  for  this  month,  except  for  a  re- 
minder to  do  some  monitoring  lor  those 
endangered  Burrowing  Owls  if  you  live  in 
western  states.  Their  tall  miaration  will  be 
Hearing  completion  as  you  receive  this  is- 
*^ue.  hui  the  tag  transmi iters  will  be  active 
tor  another  moniJi  or  two.  Ail  the  frequen- 
cies and  infomiation  on  the  project  are  at 
my  Web  site,  The  URL  is  at  the  begin ninn 
of  this  article.  S 


On  the  Go 
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eventually  broken.  Frequently  this  is  accom- 
plished l>y  running  one  end  of  the  antenna 
to  a  rope  with  the  rope  running  through  a 
pulley  and  ihc  end  lied  lo  a  weight  In  wind 
the  antenna  can  pull  the  weight  up  lo  re- 
lieve stress  rather  than  placing:  the  stress  on 
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the  antenna  wire  itself.  Also,  given  the  fact 
that  the  high  plains  do  not  have  a  lot  of  trees, 
and  my  antennas  will  be  in  the  open,  Ugbt- 
ning  protection  will  be  more  of  a  concern 
than  I  have  faced  in  tlie  pasl. 

5.  Opportunities  for  training  and  service 
-  The  mosi  important  part  of  the  equation 
in  amateur  radio  is  the  skills  of  the  opera- 
tor»  and  all  of  us  must  practice  to  keep  our 
skills  current  There  is  a  very  active  ARES/ 
RACES  operation  in  ihis  area  as  well  as  a 
lot  of  public  service  support.  This  presents 
an  excellent  opportunity  to  get  used  to  the 
operating  practices  in  the  area  as  well  as 
brush  off  some  cobwebs.  I  surprise  myself  at 
tiroes  when  I  check  into  a  net  and  realise  that 
Tm  just  a  bit  rusty  at  some  of  the  procedure s. 
It  happens  to  everyone  —  pan  of  amateur 
radio  being  an  art  as  well  as  a  science* 

6.  Mobile  opportunities  —  Cheyenne  is 
not  a  lai]ge  metropolitan  area.  One  of  the 
local  jokes  is  that  if  you're  late  for  a  meet- 
ing when  you  leave  the  house  you'll  be  on 
time  when  you  gel  there.  Every  place  I*ve 
gone  has  taken  less  than  twenty  minutes,  so 
far.  As  such,  there  isn*t  going  to  be  a  lot  of 
radio  time  on  the  way  to  and  from  work. 
Since  the  wife  got  a  new(er)  car,  I  have  her 
hand-me-down  and  need  to  figure  out  how 
Fm  going  to  configure  it.  My  current  plan 
is  to  have  the  standard  2-meter/440  MHz 
and  lO-meter  FM.  This  will  give  me  some 
HF  capabilities  widiout  taking  up  a  lot  of  room 
and  widi  a  .short  enough  antenna  to  clear  the 
parking  garage.  Ten-meter  repeaters  are  good 
for  short  QSOs  with  worldwide  coverage,  so 
it  presents  an  excellent  comproniise. 

7.  Now,  I  know  Tm  foi^etting  something* 
The  good  news  is  that  by  the  time  you  read 
this  ni  have  figured  it  out  (I  hope)*  In  the 
meantime,  if  you'll  excuse  me*  I  have  Jo 
pacL 


The  Dieithl  Port 

continued  Jrom  poge  52 

URL  for  the  Web  site  is  published  here, 
but  if  you  do  not  have  that  available  or 
are  unfamiliar  with  the  use  of  your 
browser,  the  use  of  a  search  by  any  of  the 
services  that  use  Google  as  their  search 
engine  can  save  a  lot  of  frustration,  I  felt 
very  fortunate  that  either  a  search  for 
KB7NO  or  The  Infamous  Chart  came 
back  with  our  Web  site  at  the  top  of  the 
list.  Mission  accomplished!  Now  I  just 
need  to  clean  it  up  and  make  all  those 
added  attractions. 

Speaking  of  search  results,  I  was  a  little 
surprised  when  I  came  across  a  pleasant 
mention  from  a  reader  of  this  column  in  a 


brief  testimonial  on  the  RigBlaster  Web  site. 
What  caught  my  notice  was  the  content 
where  the  user  mentioned  having  been  an 
inactive  ham  for  a  period  of  years,  that  he 
had  read  this  column  and  was  motivated 
to  invest  in  the  interface  and  start  enjoy- 
ing ham  radio  again.  This  is  happening  a 
lot  these  days.  Digital  modes  have  excited 
a  lot  of  hams  to  dust  off  the  equipment 
and  rediscover  ham  radio.  As  I  like  to  say, 
there  ain't  nothing  so  exciting  to  be  found 
on  TV. 

Related  computer  experience 

For  several  yeais.  I  liave  fought  off  the 
nodon  that  I  should  install  Netscape  6.2.  The 
reasons  were  that  it  ran  poorly  on  a  slo\v 
computer  and  the  screen  was  crowded  with 
many  frames  and  difTicuh  to  read  on  a  small 
monitor.  Good  reasons,  but  somehow  I  got 
backed  into  a  comer  when  I  allowed  too 
much  space  to  be  taken  up  with  the  junk 
mail  attack  from  folks  who  were  promising 
to  make  me  rich  and  famous  since  I  have  a 
Web  site. 

Old  faithful  Netscape  4.7  finally  bit  the 
dust  and  I  was  fortunate*  it  seemed,  to  do 
a  reinstall  and  get  the  browser  portion 
working  well  enough  to  go  in  search  of  a 
program  to  do  mail.  I  didn't  find  what  I 
was  looking  for  in  the  readily  available 
mail  software,  so  downloaded  Lhe 
Netscape  6.2  and  this  faster  computer  with 
a  19"  monitor  is  adequate  to  handle  the 
chores  comfortably. 

However,  as  I  looked  at  all  the  excess 
space-consuming  hells  and  whistles^  1  re- 
alized this  is  definitely  not  for  a  small 
monitor  even  if  you  have  the  resources  to 
run  the  package.  On  the  other  hand,  I  was 
pleasantly  surprised  wiUi  the  added  speed 
of  file  downloading  and  handling.  Also  I 
noticed  the  KB7N0  Web  site  lakes  on  a 
slightly  different  skew,  nothing  really 
problematic,  but  it  is  different.  Of  course, 
really  different  and  something  to  always 
check  with  is  the  difference  when  view- 
ing with  Internet  Explorer  I  already  found 
at  least  one  instance  where  a  layoiit  ap- 
pears just  fine  when  viewed  with  Internet 
Explorer  and  is  totally  wrong  with 
Netscape, 

1  am  not  sure  how  I  drifted  from  Netscape 
to  Web  site  appearances.  Can  you  imagine 
diis  line  of  thinking  20  years  ago?  Life  is 
just  too  complicated  for  us  ordinary  hams 
these  days. 

Enough  for  now.  You  guys  (and  gals)  are 
doing  a  great  job  occupying  the  airwaves 
with  this  digital  stuff.  Give  me  a  shout  if  1 
can  help  at  [KB7N0@att.net],  73.  Jack 
KB7NO, 


The  New  Pools! 

Examination  Test 
Questions  &  Answers 

The  exact  guestiom,  muliipie  choices 

and  answers  for  the  Technician  Class, 

Genera]  Class,  and  Extra  Class 

iterator  *s  license. 


^^ 


S9.95 

Plus  $3.50  S&H 


Omega  Sales 

P.O.  Box  376 

Jaffrey.  NH  03452 

800-467-7237 


Back  Issues 

of 
73  Magazine 

Only  $5.00  Each! 
Call  800-274-7373 


EVERY  ISSUE  OF 

Amateur 
Radio  Today 

on  Microfiche! 


The  entire  run  of  7S  from 
October  1 960  through  last  year  is 
now  available.  Over  800  fichel 

You  can  have  access  to  the 
treasures  of  73  without  several 
hundred  pounds  of  bulky  back 
issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file 
on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $150.  and  a  desk 
model  for  $260,  Libraries  have 
these  readers. 
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QRP 

continued  fivm  page  53 

•  Class  C  amplifiers  for  CW  operation 
only. 

•  Semi-break-ill  operation. 

•  Adjustable  transmit-io-receive  delay. 
■  No  enameled  wire  lo  strip  and  tin- 
Either  amplifier  requiitrs  approximately 

2  watts  of  drive  on  40  meters.  The  required 
drive  power  increases  to  about  6  watts  on 
15  meters. 

Depending  on  how  you  build  your  am- 
plifier, you  can  have  either  a  50- wan  version 
or  a  100-wat!  version.  The  choice  is  youis. 
The  only  different^  is  in  the  tunsisti^s  used. 

This  little  project  generaied  a  loi  of  in- 
terest. Not  so  much  as  an  amplifier  for  a 
QRP  radio,  but  as  a  nifty  home-brew 
project!  If  it  were  not  for  that  pesky  FCC 
rule  about  selling  amplifier  kits,  old  Bob 
could  have  sold  all  that  he  eould  have 
brought. 

And  having  said  just  that,  diere  are  NO 
kits  to  this  projecL  I  would  suggest  you  stop 
by  Bob*s  Web  site  at  lhttp://www.geocilies. 
com/refriess/N 6CM.html],  and  see  the 
project  close  up. 

So,  as  you  can  sec,  there  was  quile  a  lot 
of  shck  new  stuff  for  the  QRP  operator  in* 
troduced  this  year.  Of  course,  many  of  the 
new  items  were  not  mentioned  here  due  to 
space  limitations.  Perhaps  down  the  road, 
we'll  highlight  those  that  we  missed  in  this/ 
issue. 


Letters 

continued  from  page  8 

Communications  Service,  PARTICULARLY 
WITH  RESPECTTO  PROVIDING  EMER- 
GENCY COMMUNICATIONS."  Now 
look  up  the  word  "subvert,"  and  next  the 
word  "emergency," 

Any  questions?  I  agree  with  Steve;  'Tm 
Sony,  but  I  don*t  think  anyone's  normal 
business  includes  a  disaster  or  an  attack. ... 
We  need  to  have  and  pnjject  the  idea  that  we 
are  ready,  willing,  and  able  to  do  whatever  is 
necessary  to  help  out  our  community  in  limes 
of  emergency." 

I  couldn't  agree  more* 
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Only  $24.97 
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Neuer  Snv  Die 

continued  from  page  40 

getting  some  invitations  to  give  tele- 
phone talks  to  ham  clubs.  The  talks  are 
working  out  great.  They're  fun  for  me 
and  draw  good  crowds  for  the  clubs. 

After  doing  this  a  couple  of  times  I 
can  see  where  I  need  to  be  better  orga- 
nized. I  have  so  many  things  that  I  know 
will  interest  everyone  that  I  tend  to  try  to 
cover  too  much  ground  in  an  hour. 

In  the  ham  radio  field  I  like  lo  explain 
the  real  story  of  what's  been  called  In- 
centive Licensing  —  how  it  came  about, 
what  was  intended,  and  the  unintended 
short-  and  long-range  consequences. 

Okay,  so  amateur  radioes  growth  has 
come  to  a  halt.  And  at  a  time  when  the 
pressure  is  on  by  any  number  of  new  ser- 
vices seriously  in  need  of  spectrum 
space.  Are  we  just  going  to  fade  away,  or 
is  there  some  way  we  can  get  the  hobby 
kick-started? 

Then  there *s  ttie  lifetime  of  excitement 
and  adventure  that  amateur  radio  has 
provided  me.  Like  the  King  Hussein 
story  and  the  around-the-world  Opera- 
tion World  Wide  flight  where  we  visited 
hams  in  26  countries  and  made  thou- 
sands of  20  SSB  contacts  from  the  plane 
as  we  flew. 

The  breakthrough  in  health  is  loo 
exciting  for  me  not  to  bring  it  up. 

My  thanks  lo  the  Sheboygan  County 
club  for  being  good  listeners  and  coming 
up  with  good  questions. 

Double  Teeth 

Writer  Brad  Steiger,  on  a  recent  Art 
Bell  Show,  mentioned  that  skulls  of  gi- 
ants had  been  dug  up  in  Ohio  thai  had 
double  rows  of  teeth  and  horns.  More 
forbidden  archeology  stuff,  hidden  away 
on  a  university's  back  shelves  some- 
where. A  letter  from  reader  William 
Bradford  says  that  when  he  was  cleaning 
the  clay  off  some  Ohio  skulls  he  came 
across  a  whole  group  of  supposed  Indian 
skulls  which  had  double  rows  of  teeth, 
but  no  giants  and  no  horns. 

When  a  new  road  is  being  built  they 
scrape  off  the  top  layer  of  dirt-  If  any  re- 
mains are  found  a  state  university  is 
given  a  short  lime  to  dig  and  assess  the 
site. 

Wait' 11  you  read  Michael  Cr^mo's 
Forbidden  Archeology  and  find  out  how 
much  stuff  our  archeology  establishment 
has  been  hiding  from  us.  It's  reviewed 
on  page  33  of  my  Wisdom  Guide. 

Faceless 

In  thinking  back,  T  don't  recall  one 
teacher  during  my  16  yean  in  school 
who  ever  showed  the  slightest  interest  in 
me  as  a  person.  I  was  just  another  student 


10  all  of  them,  from  kindergarten 
through  college.  One  more  soon  forgot- 
ten face.  Thinking  back,  the  result  of  this 
was  that  I  didn't  have  much  of  a  feeling 
of  personal  identity.  1  was  just  another 
kid  as  far  as  I  knew. 

It  really  wasn't  until  I  got  interested  in 
amateur  radio  that  I  began  to  feel  thar  I 
was  different  ..-  that  I  had  something 
special  going  for  me  that  the  other  kids 
didn'L  I  particularly  enjoyed  building 
hi-fi  equipment  and  ham  gear.  I  spent 
years  at  the  work  bench  and  loved  every 
minute  of  it.  That's  why,  when  I  started 
73  in  I960,  I  did  everything  1  could  to 
encourage  readers  to  get  interested  in 
building. 

But  that  was  back  in  the  tube  days  ... 
in  the  days  of  war  surplus  equipment  we 
could  modify  for  the  ham  bands.  Back 
before  transistors  and  ICs.  We  had  little 
tiny  VHF  tubes  and  huge  transmiriing 
power  tubes.  We  had  peanut  tubes  and 
acorn  tubes.  And  we  had  a  ball. 

We  had  Poly  Paks  for  cheap  parts.  Wc 
had  nearly  a  thousand  ham  stores  around 
the  country,  many  with  big  tables  of  cheap 
parts.  We  had  Cardwell,  Thonlarsi)n, 
Stancor,  Johnson,  Millen,  Bud,  Bliley, 
and  so  on  making  parts. 

Old-timers  will  remember  when  we 
builders  made  fun  of  "appliance  opera- 
tors." Now  we're  all  appliance  opera- 
tors, only  now  we  need  a  ten-week 
course  in  how  to  use  our  appliance  rigs 
...  and  a  quick  brush-up  session  when 
we're  away  from  the  rig  for  a  coffee 
break. 

Still,  even  today,  we  all  feel  we  are 
different  from  everyone  else.  We're  ham 
operators. 

Hot  Potato 

"Every  time  we  do  something  you 

(Shimon  Perez)  tell  me  America  will  do 
this  and  will  do  that.  I  want  to  tell  you 
something  very  clear.  Don't  worry  about 
American  pressure  on  IsracL  We,  the 
Jewish  people,  control  America  and  the 
Americans  know  it/*  Ariel  Sharon,  Is- 
raeli Prime  Minister,  Israel  Radio,  Tel 
Aviv,  October  3,  2001  [httpi/Zgeocities, 
com/vial  ls2/i  ndex.html  J, 

Hmm  —  do  Americans  really  know 
that,  as  he  said?  Or  is  this  just  some 
more  E-E-mail  disinformation? 

My  Advice 

With  Bush  rushing  us  toward  what  is 
hoped  to  be  a  warlette  with  Iraq,  I  wish 
he'd  asked  me  for  my  advice  before  act- 
ing. Yes,  I  understand  about  Saddam  and 
his  weapons  of  mass  destruction.  Heck, 
Fve  been  writing  about  that  menace  for 
several  years. 

But  how  about  this  approach?  In  the 
past  the  UN  sent  inspection  teams  to 


investigate  potential  weapons  factories, 
only  to  have  the  Iraqis  bar  them  from  in- 
specting some  plantSp  This  time,  instead 
of  committing  fifty  or  a  hundred  thou- 
sand troops,  how  about  the  inspection 
teams,  when  they  are  refused  access  to  a 
building,  calling  in  a  pin-point  air  strike 
to  blow  the  place  to  smithereens?  Along 
about  the  second  or  third  time  we  did 
this  I  suspect  the  UN  teams  would  stop 
being  refused  access  anywhere. 

We  could  also  offer  relocation  for  any- 
one (and  their  family)  to  anywhere  in  the 
world  they  want  for  information  leading 
us  to  fmd  a  weapons  plant  wc  didn't 
know  about. 

Weather  Modification 

ITic  scientific  establislmieut  has  a  long, 
unbroken,  history  of  resisting  new  ideas 
and  developments.  I  won't  go  into  the 
ail-too- well-known  details  of  Seiimielwise 
trying  to  get  doctors  to  wash  their  hands, 
the  invention  of  the  stethoscope,  Galileo, 
the  Wright  Brothers,  and  so  on.  We've 
seen  this  arrogance  up  close  recently 
with  cold  fusion,  and  before  that  with 
quantum  physics. 

The  scientinc  community  still  has  the 
fire  brands  at  hand  to  burn  anyone  at  the 
stake  who  is  silly  enough  to  try  to  inves- 
tigate pseudo-science,  a,k.a,,  die  paran- 
ormaL  Like  ESP,  precognition,  psychom- 
etry,  telepathy,  near-death  experiences, 
out-of-body  experiences,  remote  view- 
ing, prophecy,  and  so  on.  When  it  comes 
to  researching  UFOs,  ET  experiences, 
contactees,  and  crop  patterns,  they  first 
tar  and  feather  these  crazies  and  then 
bum  them.  It  makes  a  brighter,  longer 
lasting  fire. 

Warm  up  the  tar,  guys.  Well,  Fm  a 
known  "cra/y/*  In  1970  when  I  pre- 
dicted that  our  ham  repeater  systems 
would  one  day  lead  to  millions  of  people 
using  such  a  service,  I  got  the  big  hee- 
haw. So  I  started  my  Repeater  Journal 
and  made  it  happen,  in  1975,  shortly  af- 
ter the  first  microcomputer  was  intro- 
duced I  predicted  in  my  editorials  that 
they  would,  in  a  few  years  be  one  of  the 
largest  industries  in  the  world.  The  com- 
puter industry  giants  were  the  loudest 
laughers.  Those  things  were  just  toys.  So 
I  started  Byie. 

For  those  readers  with  short  attention 
spans,  let  me  remind  you  of  Neil  Slade*s 
little  exercise  in  cloud  manipulation.  I 
love  amazing  people  with  the  power  of 
my  mighty  mind  by  pointing  to  a  couple 
clouds  and  telling  *em  that  Tm  going  to 
make  the  second  one  disappear  They 
naturally  laugh  at  such  a  ridiculous  idea. 
So  I  get  them  in  a  conversation  about 
something  for  a  couple  of  minutes,  and 
then  ask  them  to  look  up.  Sure  enough, 
only  one  cloud  is  left.  Hey,  it  doesn't 
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take  any  special  brainpower  to  manipu- 
late clouds,  anyone  can  do  ii. 

Okay,  so  what  nught  happen  if  a  thou- 
sand people  were  to  do  this  all  at  once? 
A  million? 

Well.  Art  Bell  (W60BB),  on  his 
nightly  talk  show,  asked  the  audience  to 
concentrate  on  making  it  rain  in  Texas  at 
a  time  when  fires  were  burning  all 
around  the  state.  Within  hours  Texas  was 
awash  in  rain,  even  though  the  weather 
bureau  had  none  predicted. 

Art  repeated  this  a  few  days  later  when 
Florida  was  in  flames,  and  the  stale  almost 
got  washed  into  the  ocean.  Art,  not  sure 
what  he  was  gelling  into,  stopped  messing 
with  weather  modification. 


Continued  on  page  61 
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No  Good  Days  —  From  a  Forecast  Standpoint 


For  many  hams  this  is  the  prime  DXing  season,  but  sharp  skills  will  be  needed  to  cope  with 
conditions  this  month.  Solar  activity  is  forecast  to  be  at  moderate  to  high  levels,  punctuated  by 
short  periods  of  intense  behavior  much  of  the  time.  There  are  no  Good  (G)  days  marked  on  the 
calendar  this  time,  which  is  a  complete  reversal  of  last  month's  trend.  However,  positive  seasonal 
inthiences  could  tip  otherwise  marginal  days  in  our  favor,  so  good  opportunities  may  arise 
when  not  expected. 


As  conditions  pcnnit  ten  and  twelve  meters  should  be  very 
active  with  strong  signals  during  daylight  hours.  They  will 
dose  earlier  each  day  as  winter  approaches,  but  fifteen  meters 
should  remain  open  well  into  the  evening.  Twenty  will  be  your 
mainstay,  as  usual,  and  should  be  woikable  around  the  clock,  Thiny 
and  forty  meters  will  be  ver>  good  after  sunset  and  are  likely  to 
become  crowded  when  conditions  are  Tavorable.  Eighty  meters 
could  be  interesting  but  signals  wil!  be  weak,  so  youTl  need  a  good 
antenna  and  some  transmitter  power  to  be  successfuL 

A  review  of  your  old  November  logs  from  the  last  solar  cycle 
might  serve  as  a  very  good  operating  template,  so  dig  them  out  if 
you  haven't  discarded  ihem.  So  far,  the  sunspoi  numbers  that  have 
been  observed  this  year  are  quite  similar  to  those  plotted  for  the 
peak  years  of  Cycle  22  (mid- 1989  through  late  1992),  when  the 
monthly  '^smoothed"  averages  remained  well  above  !O0, 1  don*l 
anticipate  much  of  a  deviation  from  the  operating  conditions  we 
saw  ten  years  ago,  so  lei  history  be  your  guide. 

Getting  to  the  meat  of  our  forecast,  there  are  four  lengthy 
periods  in  November  that  will  be  mostly  Poor  (P)  or  Fair^to-Poor 
(F-P),  especially  for  those  living  in  northerly  climes.  Conditioiis 
may  improve  slighilv  for  a  few  days  in  between  these  "clunkers/* 
but  it  looks  as  if  weak  and  spotty  signals  can  be  expected  much  of 
the  lime.  Look  for  CMEs  and  slrong  flaring  on  the  Poor  (P)  days^ 
especially  around  the  3rd,  1  llh,  17lh,  and  28lh,  and  remember 
that  anytime  these  events  arc  Harth-dirccted  we  may  experience 
geomagnetic  stoims  a  day  or  two  afterward. 

Putting  a  positive  spin  on  this,  late  autumn  is  a  good  season  for 
viewing  auroral  displays  during  the  midnighi  hours.  If  you  live  up 
north  and  are  in  an  area  without  much  light  pollution,  there  could 
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be  a  good  show  going  on  overhead  when- 
ever the  sky  is  clear  and  the  bands  have 
gone  dead.  I  took  forward  lo  major  solar 
disluibances  at  this  time  of  year  and  never 
miss  an  opportunity  to  see  the  awesome 
"ballet  of  light"  that  can  be  iriggered  by 
them,  even  if  it  means  missing  a  bit  of 
sleep.  You  can  check  on  the  aurora  fore- 
cast by  going  to  [hiip://www.space.com/ 
spacewatch/space_weaiher.html#auroral 
on  the  Internet.  Another  Web  site  that  gen- 
erates nice  aurora  forecast  maps  for  your 
geographic  location  can  be  found  at  [http:// 
wvsw.gi. alaska.edu/aurora_pre  diet/ 
worldiiiap4.hLml]. 
Have  fun,  and  Happy  Thanksgiving! 


Band-by-Balv#Sunnmary 
10  and  12  meters 

Most  of  the  world  should  be  workable 
during  daylight  hours  but  the  window  of 
opportunity  is  narrowing  as  days  become 
shorter.  As  usual,  start  working  to  tlie  cast 
just  after  sunrise  and  finish  in  the  west 
about  an  hour  after  sunset.  The  morning 
and  evening  gray-lines  can  yield  some  in- 
teresting contacts,  but  remember  that  both 
you  and  the  station  at  the  other  end  of  the 
"pipeline''  must  be  in  daylight  and  there 
tsn*t  a  large  time  window  to  work  wiih. 
Daytime  short-skip  will  range  from 
around  KOOO  to  nearly  2J00  miles, 

15  and  17  meters 

Excellent  worldwide  openings  can  be 
found  when  propagation  conditions  are  fa- 
vorable but  the  strongest  paths  will  lead  lo 
stations  in  the  southern  hemisphere.  Europe 
can  be  worked  before  noon  if  the  aurora 
doesn't  interfere,  but  most  southerly  stations 
will  be  beyond  reach  up  until  after  lunch- 
time.  The  best  signals  will  come  from  Cen- 
tral and  South  America,  but  openings  can 
be  found  from  Africa  to  the  South  Pacific. 
Shon-skip  will  average  from  1 ,000  to  2,200 
miles. 

20  meters 

Good  DX  will  be  available  at  nearly  all 
hours  when  solar  activity  isn*t  too  disrup- 
tive. Peak  periods  will  fall  a  couple  of 
hours  after  sunrise  and  again  in  the  late 
afternoon  and  early  evening.  Africa,  the 
northern  half  of  South  America,  and  the 
South  Pacific  should  all  be  fairly  easy  to 
work  at  this  lime  of  year.  Also,  try  long 
paths  across  the  Antarctic  in  the  morning 
for  activity  in  Southern  Asia  and  the  Near 
East,  Short-skip  can  range  from  500  miles 
during  the  day  up  to  2,100  miles  at  night. 


30  and  40  meters 

Good  worldwide  opportunities  can  be 
found  during  the  hours  of  darkness,  particu- 
larly into  the  southern  hemisphere.  Central 
and  South  America  will  have  the  strongest 
signals  but  Southern  liurope,  the  Middle 
East,  and  the  South  Pacific  will  also  pro- 
vide some  good  opportunities.  Operators  on 
the  west  coast  will  probably  have  trouble 
with  Hurope  but  should  hear  the  South  Pa- 
cific, Australia,  and  Indonesia  more  often 
than  those  on  the  eastern  seaboard.  Skip 
distances  can  be  from  750  miles  to  over 
2000  miles  at  night  but  are  limited  to  less 
than  1  ,(XX)  miles  during  the  day, 

80  and  160  meters 


;se  nwam  are  noRimi  season  will]  fairly 
good  worldwide  DXing  available  to  expe- 
rienced DXeni  from  sunset  ttiroui^h  sunrise. 

Ik-r- 

Sunspot  activity  wiU  weaken  signals  how- 
ever, so  a  gootl  antenna  and  a  bit  of  power 
will  probably  be  required.  Otherwise,  stick 
to  stateside  phone  operations.  Expect  skip 
to  \ary  from  less  than  1,000  miles  to  oyer 
2,000  miles  at  night. 


NeUER  SnV  DIE 
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so 


Hmrrt^  ma}'be  the  Indians 
crazy  with  their  rain  dances. 

I  do  wish  that  Art  had  helped  put  out 
the  Colorado  (Ires  by  getting  his  audi- 
ence lo  pray  for  rain  there.  In  light  of  the 
Texas  and  Florida  overkill,  maybe  ask- 
ing just  a  few  listeners  to  pray  for  rain 
could  have  done  the  job.  Thi^  needs 
some  research. 

The  next  time  there's  a  drought  some- 
where, instead  of  cursing  God  for  the 
blij^ht,  maybe  iry  some  coordinated  prayer 
to  solve  the  situation. 

Once  we  get  the  hang  of  this  we'D  be 
able  to  provide  rain  when  and  where  it's 
needed-  We'll  be  able  to  harness  hurri- 
canes and  tornadoes.  Hey,  we  have  the 
power,  we've  just  never  bothered  to 
learn  how  to  harness  and  use  it.  Aspen 
and  other  ski  areas  will  be  able  to  get  the 
riuht  amount  of  snow  everv  nieht  to 
keep  the  trails  fun  to  use. 

AH  we  have  to  do  is  get  in  better 
communication  with  Gaia  and  our 
mass  consciousness. 

If  you're  interested  in  reading  more 
about  this  stuff,  get  started  with  Neil 
Slade.  Dean  Radin,  Rupert  Sheldrake. 
Eugene  Maurey,  Scott  Adams,  my  Dows- 
ing lKX)k,  Chris  Bird,  and  other  authors 
reviewed  in  my  Secret  Guide  to  Wisdom. 

The  so-called  bliss  of  ignorance  is  a 
fools'  paradise,  and  a  signal  for  others  to 


lake  advantage  of  you.  Ignorance  is  for 
the  suckers,  so  start  reading.  You  could 

do  worse  than  start  with  my  books. 

Thoughts 

(1)  We  doo'i  lose  our  health,  we  throw 
it  away.  Hey,  what's  one  cup  of  coffee 
hurt?  One  teaspoon  of  sugar?  Do  you  re- 
call ever  hearing  anything  about  how  to 

keep  your  body  healthy  during  your 
years  in  school?  Our  media  is  consumed 
with  sickness,  not  health.  As  they  say, 
"Good  news  does  not  sell  papers.'' 

(2)  Both  in  life  and  business  we're 
busy  every  day  making  decisions  and 
solving  problems.  Our  schools  teach 
neither  of  these  critical  skills.  Mast 
decisions  are  minor,  but  every  now  and 
then  we're  faced  with  the  need  to  make  a 
decision  that  could  well  change  our 
lives.  When  those  times  come,  will  we 
make  our  decisions  on  the  basis  of  bad 
data,  or,  even  worse,  on  an  emotional 
response? 

Our  brains,  like  computers,  come  in 
various  strengths  and  speeds  - —  a  good 
deal  dependent  on  how  well  nourished 
they  are  during  ihe  first  few  years,  when 
most  of  the  potential  gro\Mh  occurs. 
Nourished,  not  just  with  nutrients,  but  with 
exercise  during  critical  growdi  periods. 

Alas,  virtually  no  parents  have  taken 
advantage  of  the  research  that's  been  re- 
ported in  baby  and  childhood  brain  de- 
velopment —  research  that  explains  how 
any  interested  parents  can  increaNC  their 
child's  IQ  by  40  to  50  points.  Fm  talking 
almost  every  child  a  potential  Mensa 
member  in  the  2%  IQ  range. 

Quotes 

I  keep  a  few  inspirational  quotes 
posted  around  my  oftlce. 

Like  one  from  Margaret  Mead, 
*'Never  doubt  that  a  small  group  of  com- 
mitted individuals  can  change  the  world. 
Indeed,  it's  the  only  thing  that  ever  has."' 

Then  there's  George  Bernard  Shaw; 
'The  reasonable  man  adapts  himself  to 
the  world,  the  unreasonable  man  persists 
in  trying  to  adapt  the  world  to  himself. 
Therefore,  all  progress  depends  on  the 
unreasonable  man." 


Prisons 

How  come  John  Siossel  hasn't  done 
one  of  his  '*Give  Me  A  Break"  pieces  on 
the  American  prison  situation?  I'm,  of 
course,  referring  to  the  two  million 
people  we  have  locked  up  at  an  average 
cost,  according  to  a  recent  news  broad- 
cast, of  S6(.K0(X)  each.  Hmm,  that's  SI 20 
billion  <  with  a  B)  out  of  our  pockets  ev- 
ery year,  a  thousand  dollars  a  family, 
mostly  to  keep  the  cost  of  drugs  high 
on  the  street.  V/ell,  I  guess  we  don't 
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seriously  want  lo  mess  with  a  iriHion- 

dollar  industry. 

Any  congressman  who  even  hinted  at 
legitimizing  drugis  would  tlrst  take  a  big 
hii  in  his  re-election  campaign  funding, 
and  then,  if  he  persisted,  mighi  finit  he  and 
his  taiiijly  the  target  of  a  more  seriouii  hit. 

By  the  lime  you  add  up  the  bribes  to 
police,  the  feds,  customs  agents,  BATF 
agents,  and  other  ufficiab,  plus  payoffs 
lo  poliUcians  and  bureaucrats  at  almost 
ever}'  level,  plus  the  cost  of  running 
1 ,578  prisons,  this  is  quite  an  industry. 

So  let's  sock  away  the  million  street- 
level  jerks  who've  gotten  caught  selUng 
the  stuff  and  didn't  have  enough  money 
10  either  bribe  iheir  way  out  or  get  a 
gotxi  enough  lawyer  to  beat  the  system. 
Lei's  put  'em  in  prison,  a.k,a.  crime  uni- 
vcrsil^f,  so  by  the  time  they  get  out 
they'll  he  better  educated  criminals. 

When  we  finally  decriminalized  alco- 
hol we  ruined  business  for  a  million 
criminals.  The  big  guys  did  just  fine  by 
switching  over  to  importing  drugs  instead 
of  rum-running. 

Lei  me  know  when  you  think  ii  might  be 
time  for  an  education  program  iihuut  alco- 
hol OtX)ps,  that's  another  trillion  dollar  in- 
dustry which  mustn't  be  messed  with.  We 
donH  want  to  kill  beer  sales,  or  put  a  mil- 
lion bars  and  liquor  stores  out  of  business, 
do  we?  Well,  you  probably  dooH,  but  I  do. 

Danger! 

Didja  read  about  the  CDC  resesuS*  re- 
port which  says  that  one  out  of  nine 
people  whn  receive  hospital  care  is  seri- 
ously sickened  or  injured?  Look  on  the 
bright  side,  eight  out  of  nine  people 
don*t  gel  seriously  sickened  or  injured 
—  only  a  tittle  sickened  or  injured.  And 
that  doesn't  count  what  the  hospital  food 
does  to  them. 

Okinawa 

How  come  Okinawans  have  one 
fourth  as  manv  cancers  as  Americans? 
The  same  reason  they're  living  five 
years  longer  than  we  are.  Diet.  Less 
sugar  and  a  tot  more  tofu  —  more  than 
10  times  as  much  lofu.  We're  drinking 
over  ten  times  as  much  milk.  Oh,  have 
you  read  Robert  Cohen's  MilL  The 
Demily  Poison!  I've  reviewed  it  in  an 
editorial  essay  and  it's  also  in  my  Secret 
Giikle  to  Wisdom, 

Hey,  if  a  slow,  very  painful,  hugely 
expensive  cancer  death  and  a  shorter  life 
don't  worry  you,  never  mind.  Fm  paying 
attention  because,  at  80,  Tve  got  at 
least  another  twenty  years'  work  laid 
out.  And  ihat's  in  addition  to  trying  to 
get  the  word  out  on  the  trulii  about 
health  to  a  seemingly  deaf,  dumb,  and 
blind  population. 


College  Grads 

Okay,  yoti  are  now  "formally  edu- 
cated." But  that  doesn't  mean  you've 
learned  much  of  practical  value  to  your 
career.  On  ha\'e  vou  rcallv  had  a  career 
in  mind?  Or  have  you  just  been  going 
with  the  flow? 

Your  college  teachers,  with  very  few 
exceptions,  are  people  v^^ho've  never 
worked  in  the  business  world.  They've 
forced  you  to  memorize  the  same  stuff 
for  quizzes  that  they  had  to  memorize 
when  they  went  to  college.  Stuff  out  of 
pretty  much  the  same  textbooks. 

With  Llie  job  market  for  grads  in  the 
pits  these  days,  just  sending  out  resum&. 
no  matter  how  creative  and  exaggerated 
they  are,  isn't  working. 

The  free  ride  on  your  parents  is  over. 
Or,  worse,  you've  gone  thoLisands  of 
dollars  in  hock  to  get  that  degree.  Eitiier 
way.  you're  now  expected  to  enter  the 
job  market  and  start  making  money  on 
your  own. 

It's  almost  lime  to  start  giving  some 
thought  to  building  a  careen  So,  what's 
it  going  to  be?  You're  now  facing  one  of 
the  most  important  choices  in  your  life. 
One  that  you  postponed  four  years  ear- 
lier when  you  opted  for  college.  Now, 
you  have  to  make  a  major  choice.  Will  it 
be  a  job?  Or  back  lo  school  for  an  ad- 
vanced degree,  putting  off  that  career 
decision  again? 

If  you  keep  doing  this,  youll  end  up 
a  professor  with  students  short -term- 
memorising  the  same  stuff  for  quizzes 
that  you  did. 

Monopoly  Mail 

Congress   didnH  do  us  any  favors 

when  it  set  up  the  U.S.  Postal  Service  as 
a  monopoly.  They  made  it  illegal   to 

compete  with  it.  And  what  a  franchise  it 
has,  with  the  exemption  from  taxes, 
zoning  laws,  and  vehicle  license  re- 
quirements. It  admits  that  it  has  26.000 
offices  that  are  not  makins  monev.  but 
any  attempt  to  close  them  or  to  downsize 
their  enormous  workforce  is  vigorously 
fought  by  Congress, 

Many  other  countries  have  seen  the 
light,  recognizing  that  socialism  doesn't 
w^ork,  and  are  privatizing  their  post  of* 
fices,  Ncu  Zealand  has  closed  more  than 
a  third  of  their  post  offices  and  is  priva- 
tizing the  system.  So  iire  Sweden,  Finland. 
Australia,  and  the  Netherlands. 

It  is  illegal  tV)r  a  private  company  to 
put  anything  into  a  customer's  mailbox 
or  through  the  mail  slot  in  their  home.  It 
is  illegal  to  consolidaie  maiK  such  as 
sending  bills  from  several  companies  in 
one  envelope.  Some  of  our  ham  radio 
QSL  bureaus  have  gotten  into  trouble 
with  the  feds  because  their  consolidating 
of  QSL  cards  is  an  illegal  activity. 


Because  the  Postal  Service  faces  no 

competition  there  is  little  incentive  to 
c(^nh"ol  costs  or  maintain  quality.  It  is 
able  to  overpay  its  bureaucracy  in  salary, 
benefits,  and  perks.  There  is  no  pressure 
to  minimize  waste.  The  bureaucracy  has 
fought  every  effort  to  introduce  new 
technologies  to  speed  up  and  cut  the  cost 
of  services.  Why,  that  would  put  some 
workers  out  of  work!  Thus  mail  delivery 
is  slow,  unreliable,  and  even  lost.  I've 
found  that  about  29c  of  the  books  I  mail 
to  customers  never  arrive!  They  Just  dis- 
appear. When  I  mailed  silver  wire  for 
making  silver  colloid  lo  neariy  500  cus- 
totners  only  about  5%  of  them  ever  got 
it.  Thai  bit  of  postal  the[\  cost  me  over 
$5,tK)0. 

A  Study  by  the  Postal  Service  found 
dial  on  routes  where  private  carriers  had 
been  contracted,  the  costs  were  half 
those  of  tlie  Postal  Service  carriers. 

According  to  the  Postal  Rate  Commis- 
sioner, 'U.S,  Postal  workers  are  the 
highest  paid  semiskilled  workers  in  the 
world."  Including  overtime  and  benefits, 
they're  getting  an  average  of  over 
$45,000  per  worker. 

A  postal  audit  showed  that  they  dam- 
aged half  the  packages  marked  "Fragile" 
thai  ihey  carried.  94,000  letters  were 
found  buried  in  the  back  yard  of  one  car- 
rier. Doubleday  did  a  survey  and  found 
thai  14%  of  their  properly  addressed 
third  class  mail  vanished  in  the  postal 
system.  A  Postal  Ins[>i}ciion  Semce  audii 
found  properly  addressed  mail  dumped 
in  the  trash  in  76%  of  the  offices  they 
inspected- 

We've  ginie  during  my  memory  from 
two  home  deliveries  on  weekdays  and 
one  on  Saturday  to  one  on  weekdays, 
and  from  2^  for  a  letter  to  37^.  Now 
they're  planning  on  ending  home  dehv- 
eries.  And  yet  the  sei^ice  has  always  lost 
money,  with  the  shortfall  (subsidy)  pro- 
vided  bv  the  government  —  wliich  means 
that  we  all  are  paying  for  it,  one  way  or  an- 
other —  whether  we  use  it  or  not. 

If  you're  interested  in  the  skinny  on 
I  the  situation,  invest  SI 3  in  the  Calo  In- 
stil uie  book.  Free  the  MaiL  Get  their 
free  book  catalog  anyway.  224  2nd 
Street  S,E.,  Washington  DC  20003.  11^ 
you  want  a  second  opinion,  then  check 
out  Monopoly  Mail  by  Douglas  Adie, 
also  from  Caio. 

How  It  Works    . 

In  a  world  where  almost  nothing  is  as 
it  is  made  lo  appear,  it  should  not  sur- 
prise you  to  learn  that  lobbyists  arc  pay- 
ing off  our  senators  and  representatives 

with  cash,  trips  to  ''conferences"  in  prime 
vacation  areas,  and  so  on.  And  that  the 
same  thing  is  going  on  in  the  medical 

Continued  on  page  64 
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Here  are  some  qf  Di>  himks  u  hkh  can 
change  your  life  (if  van  11  kt  \mL  If 
the  ido  «»f  being  healthy,  wealth v  and 
wise  intert'sts  you,  stiirt  reading*  Yes, 
you  can  be  ull  that,  hut  only  when  you 
kno^v  the  secnets  ^  hich  Tve  spent  a 
Ijfetline  uncovering. 

**„„Wayrie 

The  Secret  Guide  to  Health:  Yes, 

there  really  is  a  secret  to  regaining  your 
healiii  and  adding  30  lo  60  years  of 
health)  Jiving  to  your  life.  The  answer  is 
simple,  bui  it  means  making  ^ame  se- 
rious lifest)  ie  changes.  Will  you  be  ski- 
ing the  slopes  of  Aspen  with  me  when 
you* re  90  or  doddeniig  around  a  nurs- 
ing home?  f>  pushing  up  daisies'?  N  o.  1*  m 
no\  selling  any  healih  products,  but  I 
can  help  you  cure  yourself  of  cancer, 
heart  trouble,  or  any  other  illness.  Gel 
this  new«  2002  expanded  edition 
{l60p),$IO(#O4) 

Tile  Secret  Guide  lo  Wealth;  Just  as 
u  i[h  healUi.  you'll  find  thai  you  have 
been  suckered  by  "the  system"  into  a 
palEem  of  life  that  wilJ  keep  you  from 
ever  n^aking  tnuch  money  anij  having 
the  freedom  to  travel  and  tki  whM  you 
want,  I  explain  how  anyone  can  gel  a 
dream  job  with  no  college,  no  resume, 
and  even  without  any  expemnce.  I 
explain  how  you  can  get  someone  to 
happily  pay  you  to  learn  what  you  need 
to  laiow  to  Start  your  owo  busii^ss.  $5 
(#03) 

The  Secret  Guide  to  Wisdom:  This 
is  a  review  ol  around  u  hundred  hooks 
thai  will  boggle  your  mind  and  help 
yon  change  your  life  No.  I  don't  sell 
these  iMX)ks.  The) 're  on  a  wide  range  of 
subjects  and  will  help  lo  make  you  a 
very  interesting  person.  Waitll  ycvu  see 
some  of  the  gems  you'  ve  niissed  read- 
ing. You'  U  liavc  plenty  of  fascinating  stuff 
to  talk  about  on  the  air.  S5  (#02; 
The  Blood  Purifier  Flandboak;  This 
explains  how  to  build  or  buy  f  S  i  55  >  a 
little  electrical  gadgtM  that  can  help 
clean  your  blood  of  any  virus,  microbe, 
parasite,  fimgus  or  yeasi.  The  princess 
was  discovered  by  scientists  at  the 
Albert  Einsiein  College  of -Medicine, 
quickly  paientedL  and  hushed  i^.  It's  cur- 
ing AIDS,  hepatitis  C,  and  a  bunch  of 
other  serious  illnesses.  It*s  working 
miracles  1  $10  (#01) 
Plant  Growth  Stijuulutor:  This  has 
the  same  Circuit  as  the  above,  all  ready 
to  use.  Manv  customers  are  buying 
second  and  third  units  for  their  family. 
Postpaid:  $t 55  (#PGS) 
My  WWII  Submarine  Adventures: 
Yes,  i  spent  from  1943-1945  on  a  sub- 
marine, right  in  the  middle  of  the  war 
with  Japan.  We  almost  got  sunk  se\'eral 
times^  and  twice  I  was  in  the  n  l  i  ii  [>lace 
at  the  right  time  to  save  the  btoai. 


What^s  it  really  tike  to  be  depth 
charged?  And  what*s  the  daily  life 
aboard  a  submarine  like?  How  about 
the  Amelia  Earhari  inside  story ?lf 
you're  near  Mobile »  please  visit  the 
Drum.  $5  (#10) 

Travel  Diaries:  You  can  travel  amaz- 
ingly inexpensively  -  once  you  know 
the  re>pcs-£nJoy  Sheny  and  ttiy  budget  vis- 
its to  Eiuxjpe,  Russia,  and  a  bunch  of 
other  interesting  places.  How  about  a 
first  cla^^  Jlight  to  Munich,  a  rented 
Audi,  dri\  ing  to  visit  Vienna.  Krakow 
in  Poland  (and  the  famous  salt  mines j* 
Prague,  back  to  Munich,  and  the  first 
class  flighl  hotne  for  two,  all  for  under 
S  1,000.  Yes.  when  you  know  how  you 
can  travel  inexpensiively*  and  still  stay 
in  fust  class  hotels.  S5  (11) 
Writer's  Guide:  It's  easy,  fun.  can  pad 
your  resuine.  and  impress  the  hell  out 
of  your  friends.  SO  ( 7K> 
Wayne  *s  C  a  r-  i  hbean  Ad ven  tu  [\'s :  M  y 
super  budjjL'i  travel  stories  -  where  I 
visit  the  hams  and  scuba  dive  most  of 
the  islands  of  the  Caribbean.  You'll 
love  the  special  Liat  fare  which  let  me 
visit  11  countries  in  21  days«  diving 
all  but  one  of  the  islands,  Guadeloupe, 
where  the  hcmiskept  me  too  busy  with 
parues,  *5{#12) 

Cold  Fusion  Overview;  This  is  both 
a  brief  history  of  cold  fusion,  which  I 
predict  will  he  one  of  the  lar|;est  in- 
dustries in  the  workl  in  the  21st  cen- 
tury, plus  a  simple  explanatiuTi  ol  how 
and  why  it  works.  This  new  Held  is 
going  to  generate  a  whole  new  bunch 
of  bLilion aires,  just  as  the  personal 
computer  industn^  did.  S3  (#20 > 
Improving  State  Gmemmeilt;  Here 
are  24  ways  that  state  governments  can 
cut  e?cpenses  enormously,  while  provid- 
ing far  better  service.  1  explain  how^  any 
govenuiieni  bureau  or  depanincni  can 
be  goiien  to  cut  its  expenses  by  at  least 
50%  in  ihtfit  years  and  do  it  coopera- 
tively and  enthusiasucally.  1  explain 
how,  by  applying  a  new  technology,  [he 
suite  can  in;vke  it  possible  to  provide  all 
needed  services  without  having  tr>  levy 
any  taxes  at  all!  Read  the  book,  run  for 
your  legislature,  and  let's  get  bus)  mak- 
ing this  country  work  like  its  founders 
wanted  it  to.  Don't  leave  this  for  *^£oau^ 
one  else"  to  do- S5  (#30  J 
Mankind  ^s  Extinctitm  Fredietionji:  If 
any  one  of  she  experts  who  have  writ- 
ten book.'t  predicting  a  soon- to- come 
catastrophe  which  will  virmajh  wipe 
most  of  us  out  is  right,  we^re  in  tfouble. 
In  [his  book  I  explain  about  the 
various  disaster  scenarios,  like 
Nostradamus,  who  says  the  poles  will 
soon  shift  (as  they  liave  several  tit  lies  in 
the  past),  wifnng  out  91%  of  mankindL 
C^y,  so  he*s  made  a  long  string  of  past 
lucky  gnessei.  The  wor^t  part  of  these 
predictions  is  the  accuracy  record  of 
some  of  the  experts.  Will  it  be  a  pole 
shift,  a  new  ice  age.  a  massive  solar 
flare,  a  comet  or  asteroid,  a  bioierrorisi 
attack?  Tm  getting  ready;  how  about 
you?S5(#5I) 


Moondo^glei  After  neading  Rene's 
book,  NASA  Moaned  America^  I  read 
everything  I  could  tlnd  on  our  Moon 
landings.  1  watclKnl  ihe  NASA  videos, 
looked  carefully  at  the  photos,  read  the 
asironaut's  biographies^  and  talked 
with  some  readers  who  uorked  for 
KASA.  This  book  cites  45  good  rea- 
sons I  believe  the  whole  Apidlo  pro- 
gram kid  to  have  been  fakc^.  $5  {#J2j 
Classical  Mui^ik  Guide:  A  list  of  100 
CDs  which  will  provide  you  with  an 
outstanding  collect  ton  of  the  finest 
classical  music  ever  written.  This  is 
what  you  need  to  help  you  reduce 
stress.  Classical  music  also  raises 
youngster's  IQs,  helps  plants  grow 
taster,  and  will  make  you  healtliicr.  Just 
v^,  ait '  11  you  hearsooK?  ot^  Gotschalk  \  f3&m- 
lousnwKicf  S5(#33j 
The  Radar  Govern p:  Is  police  radar 
dangerous  /  Ross  Adey  K6UI,  a  worid 
authority*  confirms  the  dangers  of  ra- 
tlio  imd  magnetic  fields,  including  our 
HTs  and  cell  phones,  $3  (#34) 
Three  Gatto  Talks:  A  prize-wi ruling 
teacher  explains  what's  wrong  with 
American  schools  and  why  our  Idds 
are  not  beuig  educaicMl.  Why  arc  Swed- 
ish youngsters,  who  start  school  at  7 
years  of  age,  leaving  our  kids  in  the 
dust?  Our  kids  are  intentionally  being 
dumbed  down  by  our  school  system 
—  the  least  effecti\e  and  most  e^tpen- 
sive  in  the  world.  S5  (#35) 
.Aspiirtanie:  a.k.a,  NutiaSweet;  liie 
stuff  in  diet  drinks,  etc.,  can  cause  all 
kinds  of  serious  healih  problems.  Mul- 
tiple sclerosis,  for  one  Read  all  aliout 
il  two  pampliiei5  for  a  buck.  (#38) 
SI  Million  Sales  Video:  The  secret  of 
how^  you  can  generate  an  exrra  mil- 
lion doUare  in  sales  jusi  by  using  PR.  lliis 
will  be  one  of  the  best  investments  yoLi 
or  your  business  will  ever  make.  S40  (#52) 
Reprint*!  of  My  Editorials  from  73. 
Voii  lev^  ihinES  in  litis  worid  an;  as  we'  ve 
been  taught  and  as  they  appear.  As  an 
icx)fioclast  1  bbw  the  w  liisdc  on  the  scams 
around  us.  such  as  tlie  health  care,  our 
school  sy^iiem..  our  money,  die  dmg  war, 
a  college  education,  sugar,  the  Io^kI  giants, 
our  unhealthy  food  Ouoridcs,  EMFs, 
NrnmSweet  etc. 


19%  100  Editwial  Fj^ys:  %5  mi) 

1997  157  Editorial  Essays:  S8  (#74) 

1998  192  Editorial  Essays:  $10  (#75 1 

1999  Ifi5  Editoriul  Essays:  S8  (#76) 

2000  101  Editorial  Essays:  S5  (#77) 

2001  104  Editorial  Essays:  S5  (#7S) 
Silver  ^^  ire:  With  two  5-in-  pieces  of 
heavy  pure  silver  wire  -^  three  9V  batter- 
ies you  can  make  a  thousand  dollars 
worth  of  sit  ver  colloid.  What  do  you  do 
with  it?  It  does  what  the  antibiotics  do, 
but  genns  can't  adapt  lo  it.  Lse  it  to 
get  rid  of  germs  on  food,  for  skin  fun- 
gus^ warts,  and  even  id  drink.  Read 
some  books  on  the  uses  of  silver  col- 
loid, it's  like  magic,  $15  <#S0) 
Colloid  Reprint.  April  '97  article  on  a  sil- 
ver colloid  maker,  histoiy,  and  Iwnv  tn  use 
die  stuff,  S5  (#98  K 

CdUotd  Clips*  Tluee  9V  baiier>  clips,  2 
aligaior  clips  &  insimctions,  S5 1#99>. 
AC-powered  Colloid  Kit:  12 V  power 
supply,  silver  wires,  mprint.  including  pri- 
ority rruiil  shipment,  S3 7  (#82) 
Four  Small  Booklets  Comlxj:  S3  (#86)- 
Super  Organic  Food:  a  trillion  dollar  new 
indysiiy-  Schools  in  2020:  another  S  tril- 
lion industry,  Anthmx.  a  simple  cure. 
Downing:  why  and  how  it  works. 
My  1992  We  The  People  Declare?  War! 
On  Oui"  L^usy  Gi^verjitnent  h(K»k-360 
pages  and  packed  w  iih  ideas  tliat"  11  get  you 
alJ  excited  Was  $13.  While  they  last  SiO, 
Jusi  a  k\^  left,  found  in  the  wiuehouse. 
Last  chance  for  this  classic,! #06) 
StutY  1  didn^t  write,  but  vou  need: 
NASA  Mooned  America:   Ren^ 
makes  an  air-right  case  that  NASA 
faked  the  Mtwn  landings.  This  book 

■h-f' 

will  convince  even  you,  S30  (#90) 
L^st  Skeptic  of  Science:  This  is  Rene's 
book  wherB  be  debunks  a  biu)Ch  of  ac- 
cepted sckntilic  beliefe  -  such  as  the  k» 
ages,  the  Earth  being  a  magnet,  the  Moon 
causijiy  the  tides,  iuid  etc,  $30  (#91 ) 
Dark  Moon:  56H  pages  ot  carefully 
researched  proof  dial  the  Apollo  Moon 
landings  were  a  hoax — a  capping  blow 
for  Rene's  Skeptics.  S25  i#92) 
1982  General  Class  License  Study 
Guides,  Teaches  the  fundamentals  of 
radio  &  elccnicity,  Was  $7.  I  loLind  it 
few  in  the  warehouse,  $3,  while  they 
last  Great  book!  (#83) 
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City-Slate-Zip 
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Your  t'lAAil  ai^dKU' ^ 
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Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a  hamfest  to  try  and  dump  It.  but  you  know  youll  get  a  far  more 

realistic  poca  if  you  have  it  out  where  1 00.000  active  ham  potential  buyers  can  see  ft,  rather  than  the  few  hundred  local  hams  who  come  by 

a  flea  market  table.  Check  your  attic,  garage,  cellar  and  closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to 

seli  You  know  youVe  r>ot  going  to  use  it  again,  so  why  leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any  younger! 

The  73  Flea  Markets  Barter  'n'  Buy  costs  you  peanuts  (aSmost)  —  comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and  S1.00 

a  word  for  commercial  ads,  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  It  in.  But  be  honest.  There  are  plenty  of  hams  who  love 

to  fix  things,  so  if  it  doesn  t  work,  say  so. 

Make  your  list,  count  the  words,  including  your  caH,  address  and  phone  number,  include  a  check  or  your  credit  card  number  and  expiration. 

If  you're  placing  a  commercial  ad.  include  ^n  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  coupfe  months  before  the  action  starts:  then  be  prepared.  If  you  gel  loo  many 

calls,  you  priced  it  low.  If  you  don  "I  get  many  calls,  too  high. 

So  get  busy.  Blow  tfie  dust  off,  check  everything  out,  make  sure  il  still  works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  retired 

old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send 

to  those  interested? 

Send  your  ads  and  payment  to:  7J  Magazine^  Barter  'n'  Buy,  70  Hancock  Rd.*  Peterborough  NH  03458  aud  get  set  for  the 
phone  calls.  The  dcailiine  for  ihc  Januarv  2003  classified  ad  secdon  is  November  10, 2002. 


'i 


220  MHz  Award;  see  W9CYT  on  WWW.QRZ. 
eOM  for  information.  BNB645 

K8CX  HAM  GALLERY  [httpi/fltilligalleryxom], 

BNB620 

TELEGRAPH  COLLECTOR  S  PRICE  GUIDE; 
250  pictures/prices.  Si 2  postpaid,  ARTIFAX 
BOOKS,  Box  88.  Maynard  MA  01754.  Telegraph 
Muse  u m :  [http :// witp  .com  ] .  B  N  B 1 1 3 

New  miniature  oscillator  modules  are  now  avail- 
able --  all  under  S20  „.  plus  our  great  reference 
book  is  still  for  sale.  Write  lo  RMT  Engineering. 
6863  B^ifttiam  Road,  Seville  OH  44273  or  see 
our  Web  site  at  [www.otiio.net/-rtormet/ 
index.  Html/].  BNB640 

RF  TRANSISTORS  TUBES  2SC2879, 2SC1971 . 
2SC1972.  MRF247,  MRF455.  MB3719, 2SC1307. 
2SC2029.  MRF454. 2SC31 33, 4CX2S0B.  1 2DQ6, 
6KG6A,  etc.  WESTGATE,  t -800-213-4563= 

BNBeooo 

METHOD  TO  LEARN  MORSE  CODE  FAST  AND 
WITHOUT  HANGUPS  Johan  N3RF,  Send  S1 .00 
&  SASE.  S  VAN  HOLM  RESEARCH  LABORATO- 
RIES, RO.  Bo>c  61 .  Washington  DC  20044  USA, 

BNB42t 

Cash  for  Coliins:  Buy  any  Collins  Equipment, 
Leo  KJ6HL  Tel.  FAX  (310)  670-6969,  [radioleo® 
earttilink.net].  BN  B425 

Browse  our  Web  sito  and  check  out  tfie 
"Monthly  Special."  TDL  Teohriology  (no.  [www. 
zianet.com/tdl].  BNB500 

MAHLON  LOOMIS,  INVENTOR  OF  RAOfO,  by 
Thomas  Appleby  (copyright  1967).  Second  print- 
ing available  from  JOHAN  K.V.  SVANHOLU 
N3RF.  SVANHOLM  RESEARCH  LABORATO- 
RIES. RO.  Box  81 .  Washington  DC  20044.  Pfease 
send  $25.00  donation  with  $5.00  for  S&H. 

BNB420 

Ham  Radio  Repair,  Quality  workmanship.  All 
Brands,  Fast  Service.  Affordable  Electronics. 
7110  G.Thomas  Rd..  Scottsdale,AZ  85251.  Call 
480^970-0963,  or  E-mail  IHAM  SERVICE@AOL 
COiVI].  BNB427 
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SATELLITE  TV  —  Large  selection  of  Items  at 
reasonable  prices.  We  specialize  in  Big  Dish 
TVRO  C  &  Ku  Band  equipment.  Check  us  out  at 
(www,daveswebshop.cofTi].  BNB646 

HEATHK»T  COMPANY  fs  selling  photocopies  of 
most  Heath  kit  manuals.  Only  authorized  source 
(or  copyright  manuals.  Phone:  (616)  925-5899, 
8-4  ET.  '  BNB964 

"MORSE  CODE  DECIPHERED"  Simple,  el- 
egant, inexpensive,  comprehensive,  logical,  easy! 
E<maO  [jLHllind@earthlink.net],  &NB42d 

Electricity,  Magnetism,  Gravity,  The  Big  Bang. 
New  ex pla nation  of  basic  forces  of  nature  in  this  91- 
page  book  covering  eariy  scientific  theories  and  ex- 
ploring latest  controversial  conclLSlors  on  their  re- 
lationship lo  a  unified  field  theory.  To  order,  send 
check  or  money  order  for  $16.95  to:  American  Sci- 
ence Innovations.  P.O.  Box  155,  Clarington  OH 
43915,  Web  site  for  other  products  |http://www. 
a£i_2000.  OMTi].  BNB1 00 

COLLOIDAL  SILVER  GENERATORI  Why  buy  a 

"box  of  batteries '  for  hundreds  of  dollars?  Current 
regulated,  AC  powered,  fully  assembled  with  #12 
AWG  silver  electrodes,  $74,50.  Same,  but  DC  pow- 
ered. $54.50.  Add  S2.50  shipping.  Thomas  Miller, 
216  East  tOth  St..  Ashland  OH  44805.  Web  ad- 
d  ress  [www.  b  ioe  I  ectrilier,  corn] .  B  N  B34  2 

COLD  FUSION!  -  FUEL  CELL!  -  ELECTRIC  Bi- 
CYCLEl  Each  educational  kit  (Basic  -  $99.95,  De- 
luxe -  $199.95.  Inforniation  -  S9.95.)  CATALOG  - 
$5.00.  ELECTRIC  AUTOyOBILE  BOOK  -  $19.95, 
KAYLGR-KIT.  FOB  1550SX  Boulder  Cmek  CA 
95006-1550.(831)338-^300.  BNB128 

AMTENNA  SCIENCE:  Why  do  antennas  radiate 
electromagnetic  waves?  Learn  for  yourself  from 
this  enlightening  paper  by  MAX  RESEARCH, 
Gain  an  understanding  of  the  radiation  mecha- 
nism of  antennas!  Written  in  a  clear  style  for  radio 
hobbyists^  inquisitive  amateurs  and  experimenters, 
$4.95  ...  ppd.  Order  from  MAX  RESEARCH.  RO. 
Box  1306,  East  Northport  NY  11 731, 

BNB426 

DWM  COMMUNICATIONS  -  Neat  Stuff!  BASE 
brings  catalog*  FOB  87-BB,  Hanover  Ml  49241 . 

BNB641 


FOR  SALE  -  DRAKE  TR-7/R-7  13  Extender 
Boards  and  Digital  Jumper  Card  for  servicing. 
See  http://yser3,atnet.net/-'rsrol[ne.  $63.50  in- 
cludes postage.  Bob  W7AVK.  2327  Malaga 
Road  NE,  Moses  Lake.  WA  98837,  email: 
w7avk@arrt.neL  BNB647 

SMART  BATTERY  CHARGERS  and  mOfie, 
[www.a-aengineeringxom]  BNB653 

FREE!?  HAM  Radio  and  other  CD-Roms  and 
Disk  catalog.  MOM  N'  POPS  SOFTWARE,  RO. 
BoK  15003-TH.  Springhill,  FL  34604^0111.  1-352- 
688-9108,  visit;  ht!p://www.momnpopsware.com 

BNB660 

WANTED:  ArJY  MODEL  Coffins,  working  or  not 
including  speakers,  filters,  options,  1 -piece  or 
collection.  Bob,  651-354-5345  days:  651-345- 
3600  eves.  E-Mail:  rkemp@mr.neL         BI^B661 

USED  ROTORS,  controls.  GD-*4.  Ham-M,  2, 
3,4,  T2X.  or  larger  Call  CA.T.S-.  1-800- 
3ROTORS  BNB662 
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field,  where  the  drug  companies  are 
lavishing  auention  ofdociors.  rm  talk- 
ing S900  dinners  at  Lhe  (anciesL  of  res- 
taurants, LwO'Week  trips  to  exotic  places 
(or  an  hour  or  so  "conference/'  and  so 
on. 

Yes,  of  course  lhe  drug  companies 
keep  track  of  how  this  influences  each 
doctor's  pre^criplion  record.  Is  he  pushing 
more  Zolol'l  or  Paxil  on  his  patients? 

All  of  lhe  pressure  and  "in  formal  ion" 
have  to  do  with  prescribing  drugs.  That*s 
where  the  big  bucks  are.  That  s  where 
yaitr  money  is  going. 


Say  you  saw  it  in  73! 


Alinco  Delivers  HF  Adventure! 

Allnco'^  HF  Ihrnsceivers  Deliver  Incredible  Performance  at  a  liny  Price 

You're  only  a  few  hundred  dollars  away  from  a  brand  new  Alinco  HF  Transceiver  Thafs  rightl  Just  a  few  hundred  dollars  gets  you  on  the  air 

wfth  a  big  100-watt  signal  great  audio  and  an  easy-to-operate  package  that's  perfect  for  base,  portable  or  mobile  operations.  The  Alinco 

DX'70  and  DX-77  make  it  easy  for  everyone  to  enjoy  HF  with  a  dependable  transceiver  that's  backed  by  Alinco's  1  year  warranty. 

The  world  of  HF  is  calling.  What  are  you  waiting  for? 
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Alinco  DX-70TH  Base/Mobile/Portable 
HF  +  6  Meter  Transceiver 


•  100  watts  SSB,  m  &  CW,  40  watts  AM 

•  Continuous  coverage  HF  receiver 
+  full  6  meter  coverage 

•  100  memory  channels 

•  Speech  compressor 

•  Great  CW  rig,  full  QSK,  semi 
or  automatic  break-In 


•  Standard  narrow  filter  fights  QRM 
on  SSB,  CW  or  AM 

•  Two  VFO's  and  easy  "split"  operation 

•  Removable  face  for  remote  mounting. 

•  RH  /  TKIT,  IF  shift 

•  Multi  function  control  for  easy  operation 


Alinco  DX-77T  Desktop  HF  Transceiver 


100  watts  SSB,  FM  &  CW,  40  watts  AM 

General  coverage  receiver 
150  KHz-  30  MHz 

Two  VFO's;  easy  '^spUt"  operation 

Standard  speech  processor 

Front  panel  speaker  provides  loud, 
clear  audio 

Built-in  electronic  keyer  6  --  60  wpm 

Full  QSK,  7-step  semi  break-in  or  auto  break-in 


Enhanced  Direct 
Digital  Synthesis 
(DOS)  eliminates 
need  for  SSB  Narrow 
Filter 

Front  panel  connections  for  mic,  key^  speaker 
&  phones 


Irolorse. 


Options 


EDX^2  automatic  wire  antenna  tuner 
EMS-14  desktop  microphone 
DM-330  MVT  switching  power  supply 
DM-340  MVT  regulated  power  supply 


Iron  Horse  Mobile  HF  antennas  for  Alinco  and  other  HF  transceivers 

Order  the  Iron  Horse  IHF5S  package  from  your  dealer  and  go  mobile  fast! 
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Optional 
Trailer  Hitch  Mount 


IHF5S  Mobile  HF  Antennas 


You  get  a  package  of  5  rugged,  easily  tuned 
antennas  for  10,  15,  20,  40  &  75  meters  from 
Iron  Horse,  a  name  recognized  for  its  strength 
and  dependability.  Each  has  3/8  x  24  threads 
and  is  rated  for  500  watts.  Order  the  IHKD3S 
5  antenna  quick  disconnect  mounting  kit  to 
make  changing  bands  a 
quick  and  easy  operation, 
just  push,  turn  &  go! 
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IKKD3S  Quick 
Disconnect  Kit 
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Own  the  brightest  slartn  the  Ham  Radio  Galaxy!  The  exciting 
new  YAESU  VX-7R  sets  new  standards  in  ruggedness,  water 
resistance,  and  versatility,  and  its  memory  capacity  is 
unparalleled.  Own  the  VXt7R,  and  you'll  own  the  best. 


TRUE  DUAL  RECEIV/E 
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W/^tfe-CtJi/^ra^e  /nr^frtef  f  epedter  Enhancement  System' 


SflOdTWAVE  BROAiaCA'Sir 
MEMORY  DAIi»C 
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WEAI^Efl  BEOAOeAfif  IVIEffiIOfl¥ 
MKVinTM  "SEVERE^ 

MARINE  BAR*  l\flEMeRV  BMIK 
ll9ttlLTI^eOLOR  STRORE  LEO 
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5b/t44/430  MHz  5W  FM  Transceiver 


Actual  Size 
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Vertex  Standard 
US  Headquarters 


htip  ://wv/w,  vxstd  usa.com 


fi  certa  n  araa^  Fft^uenqf  cswage  if^  (Wfef  «  aams  cour^tiws  Ct^ck  witfi 


rour  local  Vaesu  E)td&  fen  spaoiic  dli^.z^ 


■    Cypress.  CA  90630  (714)827-7600 


